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SESSION 1912-1913. 


IL—EDINBURGH’S PARK AND OTHER TREES. 


By Mr A. D. RICHARDSON, Assoc. Bot. Soc., Ep1n. 


(Read Nov. 27, 1912.) 


EXcEPT in some of the private gardens, Edinburgh, compared 
with many other cities, is not well provided with fine park 
trees, and still less so with good street trees. In fact, system- 
atic street planting has been almost wholly neglected in the 
city, and, with a few exceptions, what has been done in this 
way is very poor. Nevertheless, there is a considerable variety 
of interesting trees in the parks and gardens, both public and 
private, and, considering how well many of them have suc- 
ceeded there, one marvels that more use has not been made of 
some of them for street planting. This remark applies more 
especially to the so-called London plane (Platanus acertfolia) 
(Plate II.), which, both under the most favourable conditions 
and in the most exposed parts of the city, grows quite as 
vigorously as almost any of the other broad-leaved species. 
As is well known, there is no other tree which will compare 
with the London plane in its ability to resist injury from soot 
and other noxious matters which generally occur in a town 
atmosphere, although, owing to the comparatively pure state 
VOT. HVE A 
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of the air, this is not of such vital importance in a city like 
Edinburgh as it is in large industrial cities generally. Another 
tree which succeeds well in the city is the English elm (U/mus 
campestris) (Plate II.), but it has been very little used in the 
public parks. There the Scots or Wych elm (U. montana) 
is the species which has found most favour, but it has not 
the elegance of the English elm, nor, on account of its more 
widespreading head, is it so well adapted to street and 
avenue planting as that species. Moreover, it is a much 
more difficult plant to train into shape in the young state, 
and in this respect also compares very unfavourably with the 
London plane and the English elm, both of which naturally 
require much less pruning than this species. 

The Scots plane (Acer Pseudo-platanus) is the only one 
of the maples which is much in evidence; but in the more 
central parts of the city it is somewhat disappointing, as 
soon after foliation its leaves become soiled, and not in- 
frequently old trees are completely defoliated in September. 
In the outlying parts of the city, however, it is more at 
home, and it has been successfully used as a street tree 
in Braid Avenue, in the southern suburbs. But, as may 
be seen in Murrayfield Avenue, in the western suburbs, 
where it has been planted in combination with that species, 
even though the air is almost as pure as in the open 
country, as a street tree the Scots plane does not compare 
favourably with the London plane, either as regards vigour 
of growth or otherwise, and its tendency to form a much 
wider-spreading head than the latter tree unsuits it to any 
but the wider thoroughfares. A near ally to the maples is 
the horse -chestnut (Asculus hippocastanwm), but there are 
very few fine specimens of this tree in the city, and these 
are mostly in private gardens. It is not a tree which is 
well adapted to street planting in the city, but as a subject 
for avenues in parks, where sufficient width can be got be- 
tween the lines, it has much to recommend it for planting in 
the outlying parts. Both the common and the red-flowered 
species (4%. carnea) are excellent park trees, but the latter 
does not produce such an imposing effect as the former. 

Either as an avenue or a park subject, there is no more 
elegant tree than the lime or linden. The common species 
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(Tilia vulgaris) occurs pretty frequently all over the city, 
and in some of the private gardens and grounds in the 
southern suburbs there are trees of very considerable age. 
But the same objection applies to the lime which applies 
to the Scots plane: its foliage becomes soiled soon after it 
expands, and it is about the first tree to shed its leaves in 
autumn, this frequently occurring about the beginning of 
September in the more central parts of the city. Another 
thing which tends to cause deterioration of its foliage is 
that its flowers produce a very copious supply of nectar, 
for which they are visited by myriads of bees; and as this 
gets spread over the leaves it causes dust, soot, and other 
matter to adhere to them, and this interferes with their 
functions and makes them unsightly. It thrives best in a 
cool, pure atmosphere, and given this and a sufficiently good 
soil, it is not easily surpassed as a park or avenue tree. 
A much better tree for town planting is the small-leaved 
lime (7. cordata), of which specimens occur here and there 
in the city. Its leaves are smaller, but its leafage is denser, 
‘and it forms a fine symmetrical tree when properly attended 
to. In many of the Swedish towns it is the principal tree 
of the streets and avenues, and also of the public parks. 
It comes into leaf only a little later than the common lime, 
and it defoliates somewhat later in autumn. 

The common ash (Fraxinus excelsior) is met with all over 
the city, and in the Meadows, on the south side of the city, 
there still remain some healthy old specimens with boles over 
9 feet in girth at a height of 5 feet from the ground. Itisa 
tree which will grow almost anywhere provided it gets 
sufficiently good soil, on which it levies a heavy toll, and on 
that account it is not a desirable tree to plant in mixture 
with other kinds for ornamental purposes. Like the London 
plane, it comes late into leaf, and it retains its foliage, fresh 
and green, till well into autumn, and sometimes till it is 
caught by frost. It has been used in a few instances as a 
street tree, but it has not proved a success. The variety in 
which the leaf consists of a single leaflet (F. excelsior, mono- 
phylla), and the so-called “staghorn” ash (/. eacelsior, 
monstrosa), are occasionally met with, and its weeping form 
(F. excelsior, pendula) is also fairly common. Its near ally, 
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the manna or flowering ash (Ff. Ornus), also grows fairly well 
in the city, but its occurrence is very rare. 

The beech (Fagus sylvatica) is gradually disappearing from 
the more central parts of the city, and as building operations 
extend it will be driven farther and farther out. Among the 
broad-leaved trees there is none more sensitive to poisonous 
matters in the atmosphere than the beech, and it is impatient 
even of air polluted with ordinary domestic smoke and. soot. 
There are still some fine old specimens of the tree in the 
Meadows district (Plate III.) and some of the suburbs, but 
with the disappearance of the former the last of the beech will 
be seen in the more central parts of the city, and it will be 
impossible to replace it with the same kind of tree. The 
nearest allies to the beech are the birch, oak, and alder, but 
none of the British species of these, all of which occur in the 
city, adapt themselves well to town conditions. The common 
birch (Betula alba) occurs fairly frequently, but it is only 
in its younger stages that it is at all attractive. When it 
does reach maturity (it is a short-lived tree even in its 
natural habitat) it becomes very thin-foliaged, and there are 
very few really good specimens of the tree after they have 
reached about middle age. Like the birch, the common alder 
(Alnus glutinosa) is only useful for town planting in the 
young state. Long before it reaches middle age it becomes 
unsightly, and even under the most favourable conditions it 
does not take well to city life. The white alder (A. incana), 
which, like the common alder, occurs here and there in the 
city, is a species which is more likely to adapt itself to town 
conditions, as it prefers drier ground than the common alder; 
but whether or not it will be a success can only be proved 
by experiment. The British oak (Quercus Robur) is of com- 
paratively rare occurrence in the city, and there are very few 
specimens of it which are even fairly good. The Turkey oak 
(Q. Cerris) thrives fairly well in some of the more central 
parts, but it is not a tree which can be recommended for town 
planting. The only oak which is at all likely to succeed as 
a town tree is the Hungarian species (Q. conferta), which, 
moreover; is probably the finest of the European kinds. 

The white or Huntingdon willow (Salix alba) is by far the 
best of the genus for town planting, and in Edinburgh it has 
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been pretty extensively used in the public parks within the 
last thirty years or so. It is a vigorous grower and it forms 
a handsome tree, but it resents interference from other trees, 
and is therefore only seen at its best when it has ample 
growing space. The only other willow which may be noted 
as occurring in the city is the crack willow (S. fragilis), of 
which there are several old specimens, but it is not such an 
elegant tree as the white willow. Of the poplars, which are 
very closely related to the willows, only a few species are 
well adapted to town planting. About thirty years ago the 
Ontario poplar (Populus balsamifera, var. candicans) was 
largely planted in the public parks, but, fortunately, it has 
mostly disappeared. It is a tree which should never be 
planted where permanent effect is aimed at, as it soon cankers 
and becomes very unsightly, and it has few good qualities to 
recommend it at the best. The black poplars, too, seem to 
become affected by canker in most parts of the city before 
they reach middle age, although they are largely used for 
town planting in London and many of the Continental cities ; 
but possibly the plants which have been used in Edinburgh 
are not of the same kind. The most elegant of the more 
common species is undoubtedly P. alba, the white poplar, 
and as healthy old specimens of the tree occur in the city, it 
seems to be a kind which would give better results than any 
of the others. 

In all cities conifers are disappointing trees, and few 
succeed well even in the more open parts. In Edinburgh 
it is only in the suburbs that they occur to any extent, and 
even there the number of kinds which succeed is very limited. 
The black Austrian pine and the yew (of the latter of which 
there are some fine old specimens in Saughton Park) are the 
two which seem to be best able to hold their own, but the 
former is the one which thrives best, and it is found all 
over the less central parts of the city, though none of the trees 
are of any great age. 

Of the smaller trees, a considerable number of kinds succeed 
well in Edinburgh, and, strange to say, some of those which 
succeed best are species which grow naturally in alpine or 
sub-alpine districts. For the most part, they belong to the 
families Rosacee and Leguminose, and are chiefly represented 
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by the genera Pyrus, Crategus, and Laburnum. Pyrus 
pinnatifida, a tree which grows wild in Arran, has in some 
cases reached large dimensions,:and in Royal Terrace Gardens 
there are specimens with stems over 7 feet in girth at a height 
of 5 feet from the ground. Another species (which also grows 
wild in Arran) which thrives extremely well in Edinburgh is 
P. intermedia (Plate III.) It has been extensively planted, 
especially in the public parks, and it seems to be practically 
proof against atmospheric impurities which operate so pre- 
judicially on some of the other kinds. It is a very beautiful 
tree when in flower, and as it does not grow to a greater size 
than the common thorn, it is an exceedingly useful subject for 
planting in squares and open spaces of limited area where 
larger-growing kinds would be out of place. The white beam 
(P. Aria) occurs in various shapes, from a scrubby bush on 
the face of the Calton Craig to a beautiful symmetrical tree 
in Charlotte Square Gardens, but it is not plentiful. Its 
Himalayan representative, P. vestita, which differs from P. Aria 
in having much larger foliage, has been planted in some of 
the public parks, and it seems, so far, to be thriving well, but, 
of course, it is on its trial, and it remains to be seen whether 
it will continue to do so. VP. rotundifolia, a near relative of 
the white beam, also thrives well, but it is much less frequently 
seen than any of the other pyruses. It is a very beautiful tree 
when well grown, and deserves particular attention as a subject 
for town planting. These belong to the Avia section of the 
genus. The only other species of Pyrus which need be noted 
is the mountain ash (P. aucuparia), which belongs to the 
Sorbus or true service-tree section. It is fairly common and 
generally succeeds well, although in the more central parts of 
the city it does not seem to make such good progress as 
P. intermedia. The genus Prunus is represented by the 
common gean (Prunus Aviwm) and its double-flowered form, 
but neither is very much in evidence, and, except in 
private gardens, the double-flowered form is far too rarely 
met with. 

The common hawthorn (Crategus Oxyacantha) and some 
of its varieties occur very frequently, and both in the central 
and the suburban parts of the city they grow well; in fact, the 
thorn is one of the best of the smaller trees for town planting, 
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and, like the pyruses and laburnums, it gives a distinct note 
of colour when in flower in early summer. In Queen Street 
Gardens there are some interesting exotic species, chiefly 
European, which have grown into good specimens, and in the 
Meadows the North American C. Douglas has been freely 
planted; but although these exotic species grow well, and 
some of them are very ornamental, none of them surpasses the 
common thorn in beauty when in flower. 

The two laburnums are the only trees belonging to the 
order Leguminose which have been planted to any great 
extent in Edinburgh. The North American locust tree 
(Robinia Pseudacacia) occurs here and there, but, although 
it is a common town tree both in more southern and more 
northern latitudes, it does not get a sufficiently high summer 
temperature in Edinburgh to ripen its growth properly, con- 
sequently it rarely flowers. Both the common laburnum 
(Laburnum vulgare) and the alpine laburnum (LZ. alpinum) 
thrive well in the city, and even in the more densely built 
parts of it specimens of considerable age are to be found. 
Like the thorns and pyruses, they are useful subjects for 
planting in open spaces where the area is restricted. 

In this brief survey of the trees growing within the 
boundaries of the city of Edinburgh, it is only to those kinds 
which occur in the parks and gardens belonging to the 
Corporation and to property owners jointly, such as those 
of Queen Street, St Andrew Square, &c., that attention has 
been directed. Other kinds might have been noted as occur- 
ring in the gardens of individual owners, but when those which 
have been mentioned here are compared with a complete list 
of the trees hardy in the Edinburgh district, it will be found 
that, with the exception of about half a dozen, all the genera 
are represented. 


[This paper was also read this session to the Scottish 
Horticultural Association, It was illustrated by a large 
number of lantern slides of photographs specially taken for 
the purpose. Plate IV. shows a photograph of Ulmus 
montana, var. pendula. | 
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IlL—SOME ASPECTS OF PLANT-LIFE. 
By Mr WM. C. DOUGLAS, M.A., B.Sc. 


(Communicated, Dec. 18, 1912.) 


' Ir does not need a very extensive study of plants to show 
us that among plants as among animals there are well- 
marked communities or associations. 

I would invite you to look at some of the most typical of 
these plant communities, to notice the chief features they 
present, and to consider the explanation most commonly 
accepted of the chief cause that is at work modifying firstly 
the form of the plant (deciding whether it shall be herb or 
bush or tree), and secondly, the formation to which the plant 
belongs (7.¢., the general aspect of the plant community,— 
desert community, grassland, or woodland). 

From the primeval sea all existing forms of life are believed 
to have been originally derived. Leaving the sea and 
examining the rocky shore region, one can hardly help 
noticing a sort of zonal arrangement of plant-life. On the 
rocks rarely uncovered by the tide are anchored the long 
laminarias or tangles, bladder-wrack, and Fucus serratus: on 
the rocks alternately covered and uncovered flourishes the 
dark-purplish Ohondrus crispus; and above this zone, and 
oftener uncovered than covered, are green filamentous and 
unicellular alge. 

A view of the east side of Granton breakwater seems to 
support this statement. I have noticed that bathers find on 
the middle zone of short crisp weed a secure and tolerably 
dry footing, while the bladder-wrack and other weeds lower 
down are slippery and insecure. ) 

The sea-shore gives us a good idea of a typical desert 
region. It is true that we do not have in our latitudes the 
hot and dazzling sunshine of the tropics, but the appearance 
of our sea-shore plants is quite desert-like; the vegetation of 
the sparsest kind, coarse couch-grass, fleshy-leaved plants like 
stonecrops and sea-kale, glassworts, and prickly-leaved sea- 
hollies, all showing adaptation to dry arid conditions in their 
reduced leaf-surfaces, or thick fleshy leaves and stems. Here 
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also we find the tussock formations so well adapted to with- 
stand exposure to drying winds. Shrubs and trees, when they 
occur, present a peculiar and characteristic appearance. They 
are stunted, gnarled, and bent away from the prevailing wind, 
and the height of the trees in a wood adjoining the shore rises 
as we leave the margin of the wood and go inland. 

Many of these sea-shore belts are not devoid of beauty 
either in the plant-formations or in the individual plants, and 
one may spend many a pleasant spring and summer day 
admiring alternately the tawny or silvery glow of the sand, 
the bright hardy flowers, the blue vault overhead, and the 
deeper blue of the sea beneath. 

Passing inland, we may next consider an intermediate type 
of region—moorland. Here are to be found a great variety 
of plants characterised by reduced leaf-surfaces, such as 
grasses and heaths. The larger growth-forms, shrubs and 
trees, are represented sparsely or not at all. The humus acid 
in the soil is unfavourable to the growth of seedlings, and 
unless this acidity is artificially neutralised, an area which 
has long been a moorland is apt to offer very effective resist- 
ance to afforestation. 

In the glens, where lie the mountain-tracks of burns, we 
often find adjoining the rather barren moorlands a surprising 
wealth of vegetation. Sphagnums and other mosses, ferns, 
liverworts, shrubs and trees, are often found crowded in a way 
that reminds one of the tropics. Bleak and barren as many 
moorlands are, they have a strange and subtle charm for those 
who have been reared amid their free, open, breezy spaces 
and scented gales, and who have trod their springy turf in 
childhood. 

Nor are the moorlands by any means destitute of beautiful 
forms, all the dearer because we do not meet them very often. 
Here and there at intervals one comes on a group of willows, 
vocal in springtime with the hum of bees among the rich 
snowy catkins; or we may see the broom and the gorse 
afire with blossom, the fragrant bog-myrtle, the beautiful 
grass of Parnassus, the broad cups and heart-shaped leaves 
of the marsh-mallow, and banks of the scented thyme, best of 
pillows for the tired wayfarer. There is plenty of life and 
colour on a moor for any one who knows it well. 
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On upland moors one often comes across quiet little tarns. 
These are not uncommonly undergoing a process of gradual 
‘drying up. The vegetation creeps in from the shore, and in 
course of time the loch, if shallow, must dry up and disappear. 
Some of these mountain lochs are very beautiful,—beautiful 
in calm or storm, by day or by night. Who has not heard of 
the fairy loughs of Ireland ?— 


“‘ Loughareema, Loughareema lies so high among the heather, 
A little lough, a dark lough, the wather’s black an’ deep ; 
Ould herons go a-fishin’ there, an’ seagulls altogether 
Float round the one green island on the fairy lough asleep.” 


One of the greatest of our Scottish classical teachers thought 
that the fable of Acteon surprising Diana and her nymphs 
might well have arisen from some hunter suddenly coming on 
such a secluded tarn in whose quiet deep-blue depths were 
mirrored “meek Dian’s crest” and the silvery stars around 
her. 

Between the valleys and the hill-tops one finds in many 
parts of Scotland well-marked zones of vegetation. Willows, 
alders, and other deciduous trees fringe the streams; higher 
up flourish birch woods; above these conifers, dwarf birch, 
and oak scrub, with heather and moss; but the carpet of 
vegetation is practically continuous, save where the moorland 
rises into the loftier mountain-summits. Hardy conifers hold 
their own even among the snow. True, they are rather a 
sorry-looking community, hard-bitten and ill-nourished, but 
there are few places on the earth’s surface where some form 
of plant-life cannot find a footing. 

On the upper slopes of the New Zealand Alps one finds 
those strange tussock formations called “vegetable sheep,” 
with their surface branches and leaves forming a close, woolly- 
like protection to the plant; and on our own rocky mountain- 
tops we find grey and orange and yellow lichens spreading 
over rocks and stones. 

With the moorlands of our own country we might compare 
the cactus-grown desert regions of South America, the S. United 
States, and other parts of the tropics, or the bush-veldt and 
karoos of South Africa, with their “ wait-a-bit” thorns and 
heaths, their tussock formations and plants, with thick- 
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skinned, fleshy leaves and stems well adapted to conserve the 
little moisture that is available. Or we might compare the 
similar arid stretches of the Australian bush, the “never- 
never” land with its salt brush and sweet-briar, the latter 
blossoming and scenting the waterless desert as freely as it 
adorns our hedgerows at home. 

Leaving the wind-swept and rather bleak moorlands, and 
coming to scenes where plants flourish among more genial 
conditions, we may take as a good example one of those 
beautiful daisy-meadows where the turf is as bejewelled and 
thickly sown with flowers as the sky overhead is with stars, 
and where even the lightest footfall raises fragrance from the 
rich pasture. 

Equally beautiful to the Highlander is the meadow-land of 
the Western Isles of Scotland, where the graceful cannach, 
the cotton- grass, sways in the breeze like Wordsworth’s 
daffodils. 

In sheltered creeks of lakes or rivers one may find an 
astonishing richness and variety of vegetation. Thick cypress 
trees overhang rhododendrons ; herbaceous plants, sedges, and 
reeds grow down into the very water, and around and beyond 
them are anchored the fair chalices of water-primroses and 
lilies. 

In slow-flowing rivers mare’s-tails grow freely, while aroids 
and bulrushes clothe the banks. Even on the rocky beds of 
our streams long, ribbon-like weeds flourish, their thick 
coating of slime protecting them against the drag of the 
current. 

Leaving the river-banks and loch-sides and coming into the 
woods, one is struck by the closeness with which some kinds 
of vegetation can cover the soil. There is little space for 
other plants to grow up in the ferny undergrowth that fringes 
many of our woods. I hope it is not prejudice on my part, 
but I can imagine no fairer type of landscape than our meadow- 
lands and woodlands. 

Our deciduous woodlands, with “the mighty oak, the 
patriarch of trees,” the beech that so well blends strength and 
beauty, the graceful birch, “the lady of the woods,” the elm, 
ash, horse-chestnut, lime, and hazel present a variety of colour 
and form through the changing seasons that other and sunnier 
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lands might well envy; and many a stranger from warmer 
lands envies us the rich verdure of our turf, so different from 
the sere and brown slopes seen even in early summer in 
countries like Greece and Asia Minor. 

Coniferous trees offer a pleasing variety of colour and form 
in our woodlands. They relieve the nakedness of winter, and 
contrast well with the massive outlines of oaks, beeches, elms, 
and plane-trees; but they do not show the variety of under- 
growth that we meet with in a deciduous wood. A few 
scanty ferns, heathbells, foxgloves, and coarse grasses are 
among the few plants one sees under closely-planted coni- 
fers. Sometimes there is practically nothing under them 
except the thick covering of fallen pine-needles. 

Birch-woods are among the most beautiful of our wood- 
lands, and are found at greater altitudes than most deciduous 
trees. 

The characteristic methods of branching of our various trees 
are well brought out in winter. I wonder how many people 
ask themselves the reason of this peculiar stripping of the 
trees that comes every year. We are far too apt to leave 
behind us the inquiring mind of childhood, and to drop the 
attitude of healthy curiosity which is the source of all 
progress. Perhaps it is because modern education tells us too 
much and crushes out independent thinking with the very 
load of its information. I know I never asked myself why 
the trees were stripped in late autumn and early winter, leav- 
ing the skeleton trunks in all their hard nakedness. The 
explanation of the change lies in the fact that winter is to the 
tree a time of drought; for, owing to the coldness of the soil, 
the activity of the plant is at a minimum. Hence, if trans- 
piration went on through the leaves as usual, the tree would 
soon use up the scanty water-supply afforded by the roots in 
winter and would perish of drought. Deciduous trees have 
solved the problem of existence under these conditions by 
casting their leafy garments, and so conserving their reduced 
water-supply. 

I suppose that to the Persian or the Arab a grove of date- 
palms looks as the birks of Aberfeldy look to a Scotsman. 
On such a “strip with herbage grown, That just divides the 
desert from the sown,” was Omar Khayyam wont to muse. 
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‘“‘Here with a Loaf of Bread beneath the Bough, 
A Flask of Wine, a Book of Verse—and Thou 
Beside me singing in the Wilderness— 
And Wilderness is Paradise enow.” 


In these date- palms the shape of the leaves is worth 
noting. They are long and narrow, well adapted to withstand 
wind without injury. 

Among rather curious adaptations found in tropical forests 
are the branch props of rubber-trees and banyans. 

In our botanic gardens we may by artificial warmth and 
moisture simulate tropical conditions so well that, if we could 
only hide the glass and formal walks and piping and supports, 
we might fancy ourselves in a tropical garden. But, of course, 
in such glass-houses we can scarcely have the wild abundance 
of a New Zealand creek or Fijian “bush.” Nor can we let 
many trees flourish unchecked, like the pandanus or screw- 
pine of these islands, with its curious root-props and grassy 
leaves, so well adapted to withstand the boisterous winds of 
such latitudes. Still less can the hothouse gardener allow 
the rank luxuriance of the central tropical forest, where the 
heavy miasmas rise from a carpet of mosses, ferns, grasses, and 
flowers—often so deep that the traveller can scarce make his 
way; where even the trees that rise amid this riot of life are 
clad with epiphytes, blossoming in varied hues and wonderful 
shapes, and bamboos, palms, and tree-ferns are tied to each 
other in an almost impenetrable tangle of woody lianes. 

Passing in review some of the adaptations already spoken 
of, and taking up other cases, we may recall the reduced leaf- 
surface characteristic of heaths, the thick fleshy stems and 
spinous leaves of the cacti. It may be remarked that the 
cactus frequently shows in the young leaves a reversion to a 
soft, oval, and more primitive type than the later spinous 
leaves present, and a similar fact may be noted about the 
seedlings of the gorse. 

A curious adaptation found in some water-plants is seen in 
the pneumatophores—long stems which the plant sends up 
above the surface of the water, and which are furnished with 
pneumathodes or special breathing-apertures. 

The ordinary land-plant when potted and plunged in water 
wilts and withers, just as it does when subjected to extreme 
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drought, the reason being that plunging the pot in water 
excludes air from the soil, and the normal activities of the 
plant cannot go on, transpiration amongst others. Hence the 
plant is in the position of the mariners who had “ Water, water, 
everywhere, Nor any drop to drink.” 

Among adaptations to rather dry situations one may notice 
water-receptacles formed by the leaves of teasels and silphiums, 
Some bromeliads have similar water-cups, but in their case 
the water gathered forms a trap for the bodies of insects, and 
so affords an extra food-supply to the plant by means of the 
nitrogenous material absorbed from the insects’ bodies. 

Some plants suffer from lack of water, others have too 
copious a supply. In the latter case deeply sunken midribs 
with “drip tips” may help to run off the surplus, or holes 
more or less regularly placed along the leaf may let much of 
the continually dripping moisture run through. 

Some leaves reduce their transpiration surface by rolling up 
and drooping together. This was well seen in rhododendrons 
during the frost of the winter of 1894-95. Many a gardener’s 
summer is spoiled by brilliant sunshine in spring while the 
ground is still cold or even frozen. 

Coming to a closer study of the adaptations we have been 
considering, we recall the reduced leaf-surface of such plants 
as the broom and gorse, with the lessened transpiration that 
such reduction entails, the long leafless internodes still further 
reducing transpiring surfaces, the thickened epidermis, and 
deeply-sunk stomata or breathing-pores. In some cases these 
stomata are fringed with interlacing hairs, thus enclosing a 
layer of still and moist air, and guard-cells surrounding the 
stomata automatically close the outlets when turgescence is 
lessened owing to drought, and so stop transpiration altogether 
or reduce it to a minimum. 

Mistletoe, holly, and oleander present good examples of the 
thickened and stratified cuticle found in plants adapted to 
withstand drought well. 

Other adaptations similarly useful are the placing of the 
stomata in pit-like depressions, and the presence of hairs of 
peculiar shape, which cover the epidermis of the leaf with a 
protective layer, enclosing in its meshes a body of moist still 
air not readily removed. Such hairs may be floccose or 
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branched, tufted, mushroom-shaped, actinia-like, scutiform or 
parasol-shaped, or stellate—z.e., star-shaped,—a truly wonder- 
ful variety. How close such a covering may be is shown 
when with lens or microscope we try to see a part of the 
epidermis proper of a leaf that is guarded in this way. Not 
even with the point of a fine needle can we penetrate the 
dense matting of hairs covering certain leaves, and touch the 
leaf - surface, without putting aside several of these curious 
surface-growths. 

The conclusion to which such studies in plant-life lead 
us is that the water-supply is the most important factor in 
modifying both the structure of the individual plant and the 
general aspect of the plant community. 


[Nearly seventy lantern-slides were shown to illustrate the 
above. In addition to this, Mr Douglas read a brief paper on 
“Seed Dispersal,” pointing out the necessity for such dispersal, 
the methods employed by nature, and the various adaptations 
of fruits and seeds to suit these agencies. ] 


At this meeting of January 22 the President referred to 
the late Mr D. S. Fish (see p. 48); and Mr T. Cuthbert 
Day showed numerous lantern slides descriptive of a visit 
to Cockburnspath. 


IIl—SOCIAL MEETING. 


On Wednesday, February 26, a Social Meeting was held 
in the Goold Hall, 5 St Andrew Square. Mr A. B. Steele, 
President, was in the chair. An enjoyable entertainment 
was provided by Misses Douglas, Ida C. Douglas, Ida Edgar, 
Jane G. Mackay, and Amy T. Pulsford, and Messrs David 
Bell, Peter Foggo, and Percy L. Pulsford. 

The following exhibits were on view in a side-room :— 


By Mr Ricuarp Exmurrst, Marine Biological Station, Millport. 
Marine Invertebrates, including live specimens. 

By Dr W. 8S. Bruce. 
Exhibition of Specimens from the Antarctic. 

By Mr T. H. Giuespie. 
Some living Reptiles. 
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By Mr J. M. Turnsutt. 
Case of Butterflies and Insects. 


By Mr W. J. Ricwarpson. 
Specimens of Marine Flora and Fauna found round the shores of 
the Firth of Forth. 
Case of Foreign Moths. 


By Mr Gezo. M. BrorueErston. 
Long-tailed Grass Finches (Poephila acuticauda). 
One Goldfinch (male), Russian. 
One Diamond Sparrow (Steganophora guttata). 
Pair Pekin Robins (Liothrix luteus). 
Several Avadavats (Sporeginthus amadava). 
One Zebra Waxbill (Sporeginthus minatus). 
One pair Blue-breasted Waxbills. 
One Yellow-winged Sugar Bird (male), (Careba cyanea). 
Virginian Cardinal (Cardinalis Virginianus). 
Case of Stuffed Foreign Birds. 

By Members of the Society. 
Exhibits under the Microscope. 


There was also shown a selection of lantern slides by Mr T. CurHsErr 
Day, Mr Gro. CieLtanp, Mr KE. Denson, Mr T. H. Giuuespin, and 
Mr James BuNCLE. 


IV.—HEATHER, NATIVE AND EXOTIC, AND 
OTHER ALLIED PLANTS. 


By Mr MUNGO CHAPMAN. 


(Communicated, March 26, 1913.) 


Erica is said to be the largest genus of plants in existence, 
consisting as it does of over 400 species, the majority of 
which are natives of the Cape. They were introduced into 
this country in the reign of George III. (1760). When the 
Cape fell into the hands of the British, collectors were sent 
out, and to their surprise they soon discovered new species by 
the hundred. Most of the species were gathered by Mr 
Francis Masson, and as a tribute to merit, one was named 
Erica Masson. In their day Cape Heaths were popular 
greenhouse plants. Healthy, well-grown specimens were a 
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pleasing sight, as they had an elegance and beauty all their 
own, and well-grown plants indicated high culture skill on 
the part of the gardener. An authority writing in the early 
part of last century says: “ Under the judicious management 
of William M‘Nab, of the Botanic Garden, there is on view 
one of the finest collections of Cape heaths to be found in 
Britain.” In the Cape they are (like our own natives) 
found on the tops and sides of mountains, and in the crevices 
of the rocks, in great abundance. These were the hard-wooded 
species, and it took many years to get up specimens in this 
country, and choice decorative plants though they were, yet 
they began to lose favour with the public, and are now 
almost out of cultivation, a number of soft-wooded kinds 
having taken their place. 

Although the three kingdoms may be said to be clad 
with heather from end to end, yet it is somewhat remark- 
able that there are only five species——with the common 
ling, six. The species and their varieties may be briefly 
stated :— 

Erica ciliaris, with one hybrid, found in Cornwall and 
Galway. 

Erica cinerea, with 12 varieties, found in Scottish High- 
lands. 

Erica mediterranea, with 7 varieties, Mayo and Galway. 

Erica Tetraliz, or cross-leaved, 4 varieties, Scottish 
Highlands. 

Erica vagans, with 4 varieties, Cornwall. 

Calluna vulgaris, about 30 varieties, everywhere from north 
to south. 

We have also Menziesia polifolia, with 2 varieties, Mayo; 
and Menziesia cerulea, Sow of Athol, Perthshire, rare. 

Commonly grown are Erica carnea, Erica carnea hybrida, 
Germany, and Erica herbacea alba, Germany. 

Asa Gray, an American writer on horticulture, states: “ Up 
till the year 1860 it was generally supposed there was no 
heather in the United States. It had been found before this 
in Newfoundland, but from the States it was thought to 
be entirely absent. Although discoveries had been made in 
Nova Scotia and Cape Breton, still there was a suspicion. 
However, all doubt was soon afterwards set at rest by the 
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discovery by a Scots gardener named Mr Pickard, who found 
heather in a restricted station in Maine, on Cape Elizabeth, 
near Portland. We have now the further satisfaction of 
recording another station, not far from the former; the finder 
is also a Scots gardener named James Mitchell, and the 
station is in the western part of Andover, five miles north of 
the first station. Finding the heather in so many different 
stations is thought to confirm the idea that it is indigenous, 
and has not in any way been introduced through human 
agency.” 

Why are our native heaths not more frequently grown in 
grounds kept and arranged for pleasure? Why not have a 
“heathery ” as well as a rosary, rockery, or a fernery? There 
are spots in every garden of moderate dimensions where heaths 
would be an ornament, growing as they do where many things 
will not succeed. They are sufficiently varied in their growth, 
structure, colour, and time of flowering to fit them for many 
different places and purposes. How to cover that bare and 
ugly bank is often a matter of concern to those who possess 
such places, and if the bank is sloping upwards and open, 
heaths would be the right plants in the right place. Being 
mountain and moor plants, they enjoy plenty of air and sun- 
shine, and thrive well in soil of a peaty nature: when once 
established they hold their own. A bank of heaths in flower, 
with rocks jutting out here and there to give natural effect, 
would be a sight which would invariably command attention. 
To see plants in character is the best of all flower-shows, and 
affords a pleasure which our dazzling terrace gardens do not 
possess. I have looked through many gardening periodicals, 
and can find no traces of heaths being cultivated otherwise 
than as edgings to beds or walks. The era of the natural 
style of gardening commenced in the early sixties, and when 
William Robinson started ‘The Garden’ in 1872, he gave an 
impetus to the natural arrangement which it had not had 
before, and popularised hardy plants of all kinds. No one 
up to that time had ever dreamt of imitating nature by 
making a mound of earth and placing stones thereon, and so 
forming different elevations and aspects for various classes of 
mountain plants, encouraging those plants to assume their 
natural habits, and the giving of plenty of moisture (without 


1912-1913.] Heather and other Allied Plants. 19 


stagnation), all being points essential to the healthy conditions 
of the plants,—conditions which the level ground does not 
afford. In this connection, I may say in passing that the 
present most elaborate rockery in the Botanic Garden in this 
city is the outcome of this small beginning, when the idea 
was young and the material scarce. I have in my mind at 
this moment a place in Stirlingshire where hundreds of heaths 
have been recently planted. They are set to measurement on 
the level ground, and look so formal that they might well be 
taken for a culinary or nursery crop. 

The first heathers to flower in early spring, displaying their 
floral beauties amongst the snows of retiring winter and 
advancing spring, are Erica carnea, EL. carnea hybrida, and 
£. herbacea. Although not British, they are pretty and per- 
fectly hardy. The next in order to flower is Erica medi- 
terranea, found on the hills of Mayo and Galway: it is 
represented by seven varieties, distinct in colour, time of 
flowering, and more dwarf in habit than the original species 
from the shores of the “ Great Sea.” Of our true Scottish bell- — 
heathers, the first to flower is Hrica cinerea, the badge of the clan 
M‘Alastair, a universal favourite, with twelve varieties, prized 
for their fine dwarf habit, including a lovely double-flowering 
variety, flowers of many shades, and abundantly produced. 
All are well suited for dry banks. Next in order comes Lrica 
Tetraliz, or cross-leaved heath of the Scottish Highlands, the 
badge of the clans M‘Donald and M‘Dougal (it is also known 
as the Carlin or range heather), with four varieties, in shades 
of a paler colour with white,—favourites in the making of 
small bouquets. They may be gathered from July to October. 
In August comes Calluna vulgaris or common ling, with its 
numerous varieties, probably thirty. Of all crops, this is the 
one nature has given with the most bounteous hand, the 
variety being ample for all who have eyes to see. It does 
much to relieve the monotony of those who wander on the 
hills—for who has not enjoyed the pastime of hunting on the 
hills for the precious sprig of white heather? The type 
is the badge of the clans M‘Donell, M‘Intyre, and M‘Nab. 
Two varieties are alba and Hammond’s white, both under 
cultivation. They are the finest of all heathers, being the true 
souvenirs to send to the Scot abroad. The sight of the 
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heather warms the heart of the exile and checks the microbes 
of home-sickness. 

The double-flowering ling, Calluna vulgaris flore-pleno, is a 
choice plant, and was found many years ago in Cornwall, and 
has more recently been found in quantity at Invercauld. Of 
all the heathers, none are so useful for lines or edgings to 
beds as the varieties of common ling, all flowering nearly 
at the same time. rica vagans (Welsh Heath), has four 
varieties: all are distinct and pretty; the varieties grandt- 
jiora and vubra, being stronger growers, are well suited for the 
back or centre in any arrangement. Hrica ciliaris, or Fringed- 
leaved Heath, a lovely small-growing species, is found in 
Cornwall and Galway. A hybrid known as Z#. ciliaris, var. 
Watsoni, is found in Cornwall only. Menzvesia polrfolia, or 
St Dabeoc’s Heath, two varieties, is found in Connemara and 
Mayo. These are choice late-flowering ‘plants, all of which 
associate well with the heather, and hang out their bells till 
the end of the year. Menziesia cwrulea, the Menzies’ badge, 
is a rare Scottish plant, found only on the Sow of Athol. 
Tradition hands down to us many stories connected with the 
finding of this rare plant. 

In the planting of heaths, it may be as well to say there 
is no short cut to making an immediate display, as in the 
case of soft-wooded plants. However, with the ground pre- 
pared for the reception of the plants, the planting may be 
undertaken in the early autumn, when the plants will be 
established before winter. Small plants with nice balls of 
earth attached, lifted from where they have been thriving and 
planted firmly in their new quarters, will never look back, and 
will flower the first year. If the autumn-flowering heaths are 
clipped over in the early spring they soon start into growth, 
make bushy plants, and flower abundantly, while the spring- 
and summer-flowering kinds should be cut over as soon as 
done flowering. The beauty belonging to clumps of heather 
as seen on the mountain-side, some of them of great age, 
is due to their being eaten over annually by sheep, 
which causes them to branch out and flower in dense 
round heads, and under cultivation clipping has exactly the 
same effect. 

For those who have a desire to take up the cultivation of 
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select, dwarf, shade-loving evergreen plants, there are many 
which can be highly recommended, having rich - coloured 
foliage and fruit in mid-winter. If planted in rockwork, let 
the spaces be lower at the back than the front, so as to retain 
moisture, whether natural or artificial. Suitable plants for 
this arrangement are: The Alpine rhododendrons, with the 
rare L. chamecistus, Bryanthus erectus, Gaultheria procumbens, 
fruit bright scarlet, with bronze foliage; Ledwm palustre, 
flower white ; Ledwm Lyont, flower pink; Menziesia polifolia, 
three colours, purple, white, and bicolour; Menziesia empetri- 
Jormis, pink, an American species; Arbutus californica, rich 
Cape-heath-like flower; Polygala chamebuzxus, two varieties ; 
Galax aphylla, bronze foliage; Andromeda tetragona, white ; 
Daphne cneorum (Garland Flower); Daphne Blagyana, not 
evergreen, but early and sweet-scented ; Rubus arcticus (Arctic 
bramble) is a choice plant, and its near relative, Rubus Chame- 
morus or Cloudberry (being the M‘Farlane badge), is a native of 
our own mountains. Both species are at home in British gar- 
dens. Further historical British plants which formed the clan 
badges of Scotland are: Azalea procumbens, the badge of the 
clan M‘Naughton ; Arbutus alpina, the badge of the clan Ross ; 
Pyrola, two species, and Linnea borealis (named in honour 
of the great botanist). The Buchanan badge is the Bilberry ; 
the M‘Lean is the Crowberry; and the M‘Intosh is the Box- 
wood, the oldest badge amongst the clans. Dr Samuel Johnson, 
who travelled in Scotland, was sceptical as to whether there 
were shrubs enough in Scotland to form badges for all the 
clans. Although the plants were plentiful, yet the fact 
remains that seven clans—viz., the M‘Bean, M‘Duff, M‘Leod, 
M‘Pherson, M‘Gillivray, Shaw, and Davidson—have each 
adopted the Whortleberry. The best of all backgrounds 
for shade-loving plants is undoubtedly the species and varieties 
of rhododendrons, Ghent azaleas in variety, including a few 
other free- flowering shrubs, such as Pieris japonica and 
japonica var. Pieris floribunda, Kalmia latifolia, Kalmia 
angustifolia {Pipe-stem-wood of America), foliage rich bronze ; 
Gaultheria Shallon, bronze foliage and black fruit; Skimmia 
japonica, fruit bright red; and Pernettya, a free-fruiting plant 
in various shades of colour. 

In days gone by it has been said of the Highlander that 
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as he ascended his heath-clad hills his patriotism waxed 
stronger, and that Scottish independence was proclaimed from 
the mountain-top long before Bannockburn. To many a 
child of the Highlands the purple hillside is the only flower- 
garden he knows, but what a garden, reaching from horizon 
to horizon !—the heather, the best of all bedding-plants, requir- 
ing no care or expenditure, the greener after the worst of 
storms or when the summer suns beat most fiercely upon it. 
After the kings of the forest have been dwarfed to insignifi- 
cance by the force of the elements, Calluna vulgaris then 
becomes king in the upper zone. Since writing this para- 
eraph, however, I have visited a moor in the level carse, and 
have had the experience of seeing a seedling crop of birch 
getting up all over the moor, which will ultimately kill out 
the heather. But the carse is probably more favourable to 
the self-breeding of the birch than the hillside would be. I 
am pleased to say I revisited this same heather moor recently 
to refresh my memory, when I saw the blooming heather in 
all its glory. I saw numerous varieties, from bright red to 
nearly white, with both early flowering and late. All-I can 
say is, words fail me to describe this glorious sight. The 
“natural flower-garden” is, without doubt, a reality. Where 
would the bee-men be without the heather? They could not 
produce the genuine article. 

The local smuggler who produced a drop of the mountain- | 
dew by the side of the running stream was indebted to the 
heather for providing him with a secluded spot. The hardy 
Highlander acts on the sound principle of taking what he has 
got, when he never wants, so he makes use of the heather#in 
thatching his cabin (even the wealthy use it for thatching 
their summer-houses), he makes his bed of it, and with it 
dyes his yarn to a rich golden yellow. In the Western Isles 
they tanned their leather with it, and in the days of the 
Picts they used the young tops of heather for brewing ale. 
Even the gipsies have reason to bless the heather, as it helps 
them to a livelihood in the making of brooms. The gentle 
shepherd and his sheep monopolise a large share of the use- 
fulness of the heather; it is also the home of, and affords 
shelter to, a considerable amount of other live-stock, which 
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meet their fate at the hands of the sportsman. The favourite 
bird of the sportsman is the grouse. While it is natural that 
mountain birds should feed on various mountain plants, it is 
proved that the staple food of the grouse is the young shoots, 
flowers, and seed-heads of Calluna vulgaris. It is this feeding 
on the heather which give the grouse their much-prized flavour 
when cooked. Naturally, no one could have a keener eye to 
the picturesque than the Highlander himself, as he does not 
consider he is dressed for “a gathering of the clans” without 
having a sprig of heather aloft in his bonnet. 

Finally, when Calluna vulgaris has served its day and 
generation (old heather being useless for any purpose), and 
a young crop of ling is wanted, the hills are set on fire, when 
the old crop is reduced to ashes, and science teaches us the 
ashes contain the fertilising elements for the nourishment of 
the future crop. 

The great gift of a “natural flower-garden” is indeed a 
priceless blessing to man. He cannot ascend the mountains 
without gaining fresh inspiration in theory as well as in 
practice, and may well meditate on the fact that he is viewing 
the heath-clad hills in their primitive condition—a thousand 
years, more or less, making little difference. When the artist 
paints his landscape, it is meant to be viewed from one side 
only. Nature presents no such half-measures; she displays 
her beauties all around, even to the live carpet under foot. 

In further proof of the accommodating nature of heather, I 
propose to give you the life-history of one plant, grown in a 
window in the dwelling-house of a friend in “ Auld Reekie.” 
In the grower’s own words, he says: “ Nine years ago (1903) 
a rhododendron was repotted in peaty soil from the West 
Highlands. In the following spring a tiny seedling plant of 
heather made its appearance. I gave the little stranger a 
hearty welcome, as I was interested to see how it would 
behave so far away from its native heath, and in a dwelling- 
house in the heart of the city. It grew and prospered so well 
that the idea occurred to me to try an experiment, and prove 
the ‘survival of the fittest, so I left the heather in the same 
pot with the rhododendron, which was two feet high when the 
baby Highlander came into this mysterious world. It is now 
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over three feet, overtopping the rhododendron, with most of 
the shoots showing flowers at this time last year, and to all 
appearance will ultimately become the victor in the struggle 
for existence.” 

Mrs Grant provides us with appropriate verses on 
heather :— 


**Gem of our hills ! whose modest bloom 
Sheds beauty o’er the lonely moor ; 
Though thou disperse no rich perfume, 
Nor yet with splendid tints allure, 
Both valour’s crest and beauty’s bower 

Oft hast thou deck’d, a favourite flower. 


Flower of the wild! whose purple glow 
Adorns the dusky mountain’s side, 
Not the gay hues of Iris’ bow 
Nor garden’s artful, varied pride, 
With all its wealth of sweets, could cheer, 
Like thee, the hardy mountaineer.” 


In the vernacular we have— 


“‘T’ve pu’ed the broom and foxglove, 
And rowan-berry fine, 
But they hav’na half the charm 
O’ the heather o’ lang syne.” 


The latest innovation is “ Heather Day,’ when a consider- 
able amount of revenue (for charitable purposes) is derived 
from the “sale of the sprig.” 


[At the same meeting an interesting lantern lecture, entitled 
“A Tour in the East Himalaya,” was given by Mr W. W. 
Smith, M.A.] 
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V.—NOTES ON MICROFUNGI FROM THE 
FORTH AREA. 


By Mr D. A. BOYD, Corresponpine MEMBER. 


(Read April 23, 1913.) 


THE Microfungi referred to in the following notes have all 
been obtained by myself in the respective localities mentioned, 
and are either additions to the list for the Forth Area, or 
otherwise sufficiently interesting to be worthy of notice. 


Protomyces bellidis Krieger.—In March last I observed on 
the roadside near Kilmahog, Callander, some living plants of 
the common Daisy (Bellis perennis) with pale spots on their 
leaves. When examined microscopically, the affected portions 
of the leaves were found to contain resting-spores of the type 
of Protomyces. This species was added to the British list from 
specimens obtained in 1899 in Ayrshire." When occurring 
on wild plants, it seems usually to cause less disfigurement of 
the affected leaves than when growing on cultivated daisies 
in gardens. 

Sclerotinia Curreyana (Berk.) Karst.—The sclerotia of this 
species appear to be very common in dead culms of the 
Common Rush (Juncus conglomeratus) in many parts of Scot- 
land. Being usually wholly hidden within the culms, they 
are very liable to be overlooked, but their presence may be 
suspected when the rushes are of a very pale-yellow colour. 
If the pale-coloured culms are lightly drawn between the 
thumb and forefinger, one or more of the hard sclerotia may 
generally be detected within. These are irregularly elliptical, 
black externally, but of a pale-pink colour within, and were 
formerly described as a distinct fungus under the name of 
Sclerotium roseum Kneiff. Each sclerotium remains quiescent 
in the decaying culm until spring, when it is capable, under 
favourable circumstances, of producing one or more cups. 
These are stipitate, of a brown colour, and burst through the 
external tissue of the rush. The late Mr F. Currey found as 


1 «Transactions of the British Mycological Society,’ vol. i. p. 115. 
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many as thirteen cups springing from one sclerotium, but so 
great a number is very seldom met with. The fully-developed 
cups are considered rather rare, but would doubtless be found 
more frequently if searched for at the right time and place. 
The sclerotia occurred in plenty in dead rushes at Roslin last 
October. 

Ephelina prunelie Phil.—This interesting Discomycete is 
more particularly referred to in another communication to 
the Society. Some well-developed specimens were recently © 
obtained at Loch Lubnaig, along with the immature form 
known as Asteroma prunelle Purt. 

Gnomoniella tubiformis (Tode) Sace.—Abundant on fallen 
leaves of Alder in the Pass of Leny and at Loch Lubnaig. 
This species is easily recognised by the comparative thickness 
of its beak, and by its broad, undivided spores. Although 
abundant in the localities mentioned, it appears to be less 
frequent in Western Scotland, and has not yet come under 
my notice in the Clyde Area, 

Cytispora Curreyi Sacc.—Common on bark of dead branches 
of Larch in Roslin Glen. 

Septoria prunelle Trail—On living leaves of Self-heal 
(Prunella vulgaris) at Loch Lubnaig. The minute pyenidia 
were produced in abundance on the surface of withered 
spots. 

Leptothyrium periclyment (Desm.) Sacc.—On living leaves 
of Honeysuckle; Roslin Glen. This pretty species, formerly 
known as L. pictum B. & Br., is easily recognised by the pale- 
yellow or rufous spots on which the thin, black pycnidia are 
produced. 

Oidium alphitoides Griff. & Maulb.—Occurring as mildew 
on living oak-leaves in Roslin Glen. This species is easily 
known by its large, barrel-shaped conidia. 

Ramularia sambucina Sace.—On living leaves of Elder at 
Roslin. This parasitic mould produces discoloured spots, on 
the lower surface of which is developed a thin coating of 
conidiophores. 

Rt. knautie (Massal.) Bub.—On black spots on living leaves 
of Devil’s-bit Scabious (Scabiosa succisa) near Bridge-of-Allan, 
Stirlingshire, that being the first British record. The speci- 
men obtained by me was named &. succise; but Miss A. 
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Lorrain Smith, F.L.S., to whom it was submitted, has kindly 
pointed out that it belongs rather to F&. knautiw. She states 
that the latter was first described by Massalongo as a variety 
of #. succise, but “differs from that species in the much 
darker leaf-spots and the smaller spores.” * 


VI.—NOTES ON PARASITIC ASCOM YCETES.—Part III? 
By Mr D. A. BOYD, Corresponpinc MEMBER. 
(Read April 23, 1913.) 


THE fungi grouped under the Hysteriacee may be said to 
occupy a position intermediate between the Pyrenomycetes 
and Discomycetes. They resemble the Pyrenomycetes in 
the hard or leathery consistence of the outer integument or 
wall of the perithecium, but differ in the manner by which the 
spores are emitted. In ‘the Hysteriacee there is no apical 
pore, but the perithecium usually opens by a narrow slit ex- 
tending longitudinally, the position of which is often marked 
by a conspicuous furrow. 

The vast majority of the Hysteriaceee are saprophytes, and 
grow on dead branches, stems, leaves, fir-cones, &c. Several 
species, however, are saprophytic in their fully matured or 
ascigerous state, but are reputed to be parasitic at an earlier 
stage of development. Of these an example is afforded by 
Lophodermium pinastri (Schrad.) Chey., common on dead pine 
leaves, but also said to occasion serious damage to seedling 
conifers by causing them to cast their foliage, and not unfre- 
quently killing them outright. 

To this group is also usually assigned Dichena quercina 
(Pers.) Fr., which, in its undeveloped or pycnidial state, is 
exceedingly common on the bark of living oak-trees, occurring 
on almost every branch. It forms black patches, rough or 
rugulose on the surface, and often of considerable extent. The 
asci, however, are rarely produced. They contain eight broadly 


1 ‘Trans. Brit. Myc. Soc.,’ vol. iii. p. 370. 
* See ‘Transactions,’ vol. vi., Pt. iv., p. 333, and vol. vi., Pt. v., p. 431. 
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elliptical, hyaline spores, which become divided into four or 
more cells at maturity. Another but less common species— 
D. faginea (Pers.) Fr.—resembles considerably D. quercina in 
general appearance, but occurs on living bark of beech- 
branches ; while others are reported to grow on bark of hazel 
and sallow. 

The last group to be noticed is the Discomycetes, which 
contain a very large number of species, most of which occur 
only on dead branches, stems, leaves, or other decaying veget- 
able matter. Some, however, are true parasites; while others 
are mainly saprophytic, but have the reputation of occasion- 
ally varying their diet by attacking the living tissues of trees 
or plants. 

In the Discomycetes the asci or spore-bags are not enclosed 
within perithecia, but are merely embedded in the substance 
of the ascophore itself, the hymenium or fertile surface of 
which is fully exposed at maturity. When an ascus is ripe, 
it ruptures at the apex, and the spores are thus liberated, In 
some of the larger species this process of spore-ejection may 
actually be witnessed when the fungus is placed in bright 
sunshine. As the asci discharge their contents in rapid suc- 
cession, the liberated spores are seen to rise into the air in the 
form of a cloud of minute particles. 

The numerous species of Discomycetes differ widely in size, 
shape, and other external characteristics; but in the great 
majority the spore - bearing surface (otherwise known as 
the “ hymenium ”’) is expanded in the form of a cup or disc. 
Another type, however, is afforded by the Phacidiacez, in 
which the hymenium is at first covered by the upper surface 
of the ascophore, but is finally exposed by the splitting of the 
covering, which is usually effected in a radiate manner. Of 
this type several illustrative examples may be referred to. 
One of the most interesting is Keithia tetraspora (Phil. & 
Keith) Sacc., discovered many years ago in the north-east of 
Scotland by the late Rev. James Keith, LL.D., Forres. It 
occurs on brownish-yellow spots on the upper surface of green 
leaves of Juniper. As each specimen becomes mature, the 
surface of the spot splits irregularly into three or four laciniz 
or teeth, and discloses a hymenium which is black at the 
surface but brownish-yellow within. At this stage it is said 
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to bear considerable resemblance to a Puccinia in habit. As 
the specific name implies, each ascus contains only four spores ; 
and these are brown, and divided near the lower end by a cross 
septum into two very unequal cells. 

An allied species, named Phacidiwm infestans Karst., is 
rare in Britain, but reported to be very destructive to fir-trees 
in Finland. It attacks the living leaves, and forms small, 
rounded, blackish spots. When the ascophore is ripe, the 
affected epiderm of the leaf splits from the centre into several 
teeth, and exposes the pale disc in which the asci are em- 
bedded. Each ascus contains eight spindle-shaped spores. 

Living leaves and stems of Sneezewort (Achillea Piarmica) 
are sometimes attacked by Schizothyrium ptarmice Desm., a 
parasitic fungus allied to Phacidiwm. It produces small, 
rounded, or elliptical black spots, which are often very 
numerous on the leaves, especially when the host-plant is 
severely attacked and stunted in growth by the parasite. In 
the early or pycnidial condition, known as Leptothyriwm 
ptarmice Desm., the spots are almost plane, and contain 
ovate-oblong sporidia; but as the spots ripen they become 
more convex, and finally open by a longitudinal or stellately 
radiating slit, The number of spores in each ascus is variable, 
being sometimes eight and sometimes only two. 

Another parasite belonging to the same group occurs not 
unfrequently on the leaves and stems of Self-heal (Prunella 
vulgaris). Black spots are produced on the upper surface of 
the leaves. These consist of fascicles of encrusting fibrils 
which radiate outwards from a central tubercle. This was 
formerly regarded as an independent species, and described 
under the name of Asteroma prunelle Purt.; but specimens 
obtained by myself in various parts of the West of Scotland 
have shown the Asteroma to be merely an immature form of 
a parasitic Discomycete, which has been described under the 
name of EHphelina pruneliw Phil. In its fully matured con- 
dition, the thickened central portion becomes a stroma on 
which are developed small groups of blackish-brown asco- 
phores. The asci contain hyaline, undivided spores, which 
are oblong, and either straight or slightly bent.! 


1 See ‘Transactions of the British Mycological Society, vol. iii. p. 114; 
Plate 6, figs. 2, a, b, ¢, d, é, f. 
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A second species of Hphelina is named £. radicalis (Cooke) 

‘Mass., and produces blackish gouty swellings at the base of 
the stems of Yellow-rattle (Rhinanthus Crista -galli). It 
attacks the living plant, but the mature ascophores do not 
appear to be fully developed until winter, when the affected 
stems have become dead. This species seems to be not 
uncommon on roadsides, &., but is only to be found after 
careful search by pulling up the dead stems of the host- 
plant. 
Among the parasitic fungi to be mentioned in connection 
with this group are several species of Rhytisma, of which the 
most familiar is RA. acervnum (Pers.) Fr., common everywhere 
on leaves of sycamore (Acer I’seudo-platanus). In its early 
stage, known as Melasmia acerina Lév., it forms on the living 
leaves in summer conspicuous black spots resembling blotches 
of pitch, and rather thicker than the substance of the leaf. 
Each spot is actually a stroma containing numerous small 
cavities, in which are produced in autumn innumerable minute 
spore - like bodies or spermatia. These are said to be in- 
capable of promoting infection, and their precise function is 
not yet clearly understood. After the fallen leaves have lain 
on the ground during the winter until the following spring, 
the stroma becomes swollen, and ridges are formed on the 
upper surface, which ultimately split longitudinally and reveal 
the pale disc. The spores are very long, needle-shaped, hyaline, 
and arranged in a parallel fascicle in the ascus. 

Although very disfiguring to the trees ou which it occurs, 
and apt to cause injury by inducing untimely defoliation, the 
Rhytisma can be easily got rid of by the exercise of a little 
care. As the ripe spores are shed in spring, just at the 
period when the young leaves are expanding, fresh infection 
readily takes place at that time; and this may be prevented 
if the affected leaves are gathered and destroyed when they 
fall in autumn, before the asci and spores have been 
developed. 

Among the other species of Rhytisma may be noted Fh. 
punctatum (Pers.) Fr., also occurring on living leaves of 
sycamore, and closely allied to Rh. acerinuwm. It is readily 
distinguished by the black spots being broken up into smaller 
portions and crowded on a yellowish blotch. 
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Rh. salicinum (Pers.) Fr. produces shining black blotches on 
living leaves of various species of Willow, and Lh. andromeda 
(Pers.) Fr. on living leaves of Andromeda polifolia. 

Among species usually assigned to Rhytisma, but requiring 
further investigation, may be noted Rh. empetra B. White, and 
Rh. urticw (Pers.) Fr. The former occurs on living stems of 
Crowberry (Empetrum nigrum), and forms a thick, black, 
smooth, glossy crust: it is locally abundant on the Breadalbane 
Mountains in Perthshire, and has also occurred on the Largs 
Hills, Ayrshire. The latter species is not uncommon on dead 
stems of Nettle (Urtica dioica), on which it forms a thin, 
shining, black crust. 

Another parasite belonging to this group is Cryptomyces 
aureus (Sow.) Mass., which forms large, black, blister-like 
patches on living branches of Willow. The margin of the 
patch is-well defined, and is frequently lobed. At maturity 
the black surface becomes cracked so as to expose the disk, 
and often falls away. The ascophores are immersed in a 
white stroma covered by the blackened epidermis; and the 
asci contain eight hyaline, elliptical, continuous spores. This 
species was known to Greville, and was described by him in 
the ‘Scottish Cryptogamic Flora’ under the name of Crypto- 
myces Wauchir. 

The parasitic species of the genus Pseudopeziza may be said 
to form a connecting link between the two types of Discomy- 
cetes represented by Phacidiuwm and Peziza respectively. This 
relation is best seen in Ps. ¢rafolit (Bern.) Fckl., formerly 
assigned to the genus Phacidiwm. It occurs abundantly on 
living leaves of various species of clover, especially Trifolium 
repens, and produces dark spots, on the surface of which are 
developed one or more minute, yellowish, pustular discs or 
cups. These burst through the epiderm, which usually forms 
a toothed fringe surrounding each cup. Other parasitic 
species of this genus, tending more or less towards the 
pezizeform or cup-like type of ascophore, are Ps. ranunculi 
(Wallr.) Fckl., which produces blackish cups on the under 
surface of conspicuous dark-brown spots on leaves of Creeping 
Buttercup (Ranunculus repens); Ps. repanda (Fr.) Karst., on 
various species of Rubiacee, especially Sherardia arvensis and 
Galium saxatile ; Ps. cerastiorwm (Wallr.) Fckl., on Cerastiwm 


32 Notes on Parasitic Ascomycetes —ITI. [Sess. 


trwviale ; Ps. radians (Rob.) Sacc., on various species of Cam- 
panula ; Ps. medicaginis (Lib.) Sacc., on various species of 
Medicago ; Ps. calthe (Phil.) Mass., on dark spots, especially 
on the lower surface, of leaves of Marsh Marigold (Caltha 
palustris); and Ps. alismatis (Phil. & Trail) Sace., on fading 
leaves of Water Plantain (Alisma Plantago-aquatica). 

In many parts of the country the Wood Anemone (Anemone 
nemorosa) is attacked by Sclerotinia tuberosa (Hedw.) Fckl., a 
parasitic Discomycete. It appears to affect the underground 
rhizomes of the host-plant, some of which are converted into 
sclerotia closely resembling rhizomes themselves in size and 
colour. ach of the ascophores developed from the sclerotia 
grows upward, and pushes its way to the surface of the 
ground by means of a long slender stem, surmounted by a 
dark-brown cup. The latter is at first top-shaped and closed, 
but becomes funnel-shaped, and at length is so fully expanded 
as to appear almost flat. This fungus also occasionally occurs 
as a destructive parasite on other species of Anemone culti- 
vated in gardens. 

Among forms parasitic on cryptogamic plants, the only 
species to be noticed is Helotiwm marchantie (Berk.) Fr., 
recorded as growing in England on fading specimens of 
Marchantia polymorpha, one of the Liverworts. In Scotland 
it is apparently represented by the var. conocephali Boyd, 
which has been reported from various parts of the country. 
The Scottish variety occurs on Conocephalum conicum, and 
produces somewhat thick, pale yellowish-brown ascophores, 
seated on faded pallid or brownish spots on the living thallus 
of the host. It is distinguished from the type by its larger 
spores and different habitat. This may probably be the same 
as the H. marchantie Berk., reported many years ago by the 
late Mr A. Jerdon as growing on fading Marchantia conica 
at Jedburgh.” 

Several species of Sclerotinia, &c., are truly parasitic in 
their earliest stages, and occur as destructive moulds, &c., on 
various living plants. These, however, are not particularly 
noticed here, as they lhe beyond the limits to which our brief 
survey was restricted in the first paper of the present series. 


1 “Trans. Brit. Myc. Soc.,’ vol. iii. p. 118. 
2 “Mycologia Scotica,’ No, 1718. 
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VIIL—NOTES ON THE SOLAN-GOOSE AND ON 
THE STOCKDOVE. 


By Mr TOM SPEEDY. 


(Read April 23, 1913.) 


In view of the recent correspondence in ‘The Scotsman’ re- 
garding solan-geese sitting on chimney-pots on the tops of 
houses in Edinburgh, it occurred to me that a short paper 
and an exhibition of a pet bird might not be uninteresting to 
the members of this Society. I am afraid, however, that I 
have little to say in regard to the habits of this bird that is 
not already known to every member. Though rarely seen 
flying over land, except perhaps small islands, a number 
of instances are recorded of their being shot inland at a con- 
siderable distance from the sea. Many of us have visited the 
Bass Rock during the breeding season, and have seen the 
numbers that nest there. Some years ago the members of 
this Society made a pilgrimage to the Bass, which was both 
edifying and instructive, and which I think should be 
repeated. 

Among the finest sights in nature, to my mind, is to watch, 
with a pair of binoculars, the habits of the gannet when hunt- 
ing for its prey. A greater source of admiration and interest 
to naturalists can hardly be conceived. Sometimes skimming, 
or rather sailing along, at other times beating its wings 
quickly, it courses over the water at a considerable altitude 
till it spies a fish. Partly closing its wings, like a whirlwind 
from heaven it dashes down on its victim, causing the white 
foam to splash as it plunges into the deep. I have noticed 
that it sometimes reappears a good many yards from where it 
went under. I regret never having timed the immersion, but 
it seemed about a quarter of a minute before it reascended 
with its prey. 

I once, at North Berwick, saw a device which seemed a 
heartless and unnecessary one for capturing gannets when in 
search of food. A piece of board, painted blue to resemble as 
nearly as possibie the colour of the water, and on which a 
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fish was secured, was sunk a little below the surface. As will 
be understood, owing to the force with which the bird descends 
when plunging into the water, the impact against the board 
must inevitably prove fatal. I have never seen it used, and 
I hope that such a meaningless murdering device does not 
often prove successful. Possibly some of the members may 
have seen it used, and can give us information. 

Several naturalists, including Selby and Morris, state that 
the gannet is a long-lived bird, seeing that some, “recognised 
from particular marks, have been observed to return to the 
same stations for forty-eight years.” How far this may be 
accurate is of course difficult to say, but most large birds are 
long-lived. J can remember, when a boy, of a swan being 
shot on the Hirsel Loch for being tyrannical to others: it was 
forty years old, and had always been characterised as “the 
young one.” This bird was set up by the late Mr Belloe, 
taxidermist, Coldstream, and in the arrogance of youth its 
great age surprised me much at the time. 

It is now, I think, over a quarter of a century since I took 
a young eagle from an eyrie in Strathconan Forest, which on 
more than one occasion I exhibited at meetings of this Society. 
The bird is still in beautiful plumage and exceedingly healthy. 

My friend Mr Dewar some years ago possessed a large 
cockatoo, and had proof when he got it that it was a hundred 
and seven years of age, and it lived other seven years with 
him. It may therefore be safely assumed that gannets are 
long-lived birds. 

Gannets lay but one egg, which though white has a bluish 
tinge. Naturalists, including the Rev. Mr Morris, say that _ 
the period of incubation is “ about six weeks.” This, however, 
is difficult to believe, as the common goose, a much larger 
bird, does not incubate for nearly that time. When hatched, 
the young bird is a dark - bluish indescribable colour, but 
quickly assumes a dress of white down. At a year old it is 
not the least like an adult bird [a noticeable feature of the 
specimen which Mr Speedy exhibited]. The light colour in- 
creases with every moult, but adult plumage is not attained 
till the fourth year. 

A two-year-old bird may be seen on the pond at the base 
of Blackford Hill, having been placed there, along with a 
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variety of waterfowl, by Mr M‘Hattie, our city gardener. It 
is gratifying to observe this being done, creating as it does an 
interest in bird-life, and tending to cultivate a habit of observa- 
tion in natural history among the young. The thousands of 
people and the number of nurses with children who visit the 
pond demonstrate this. The thanks of all naturalists are 
therefore due to Mr M‘Hattie for the opportunities thus 
afforded for studying nature at our own doors. 

The gannet is a bird of passage, migrating southward on 
the approach of winter and returning north again in the 
spring. As the swallow and cuckoo are generally regarded 
as the harbingers of summer, so the gannet is looked upon by 
fishermen as the forerunner of shoals of herring, which, except 
during the nesting season, determine the migrations of these 
birds. 

It is, I think, unfortunate that the writer of the “ Nature 
Note” in ‘The Scotsman’ who saw the gannets on the 
chimney-pots of the Caledonian Station Hotel should not 
have given us his name. As, however, the note was well 
written, and as it is inconceivable that any one could have 
merely imagined such a thing, it has been by many accepted 
as accurate. On the other hand, there are several with whom 
I have discussed the matter who affirm that the birds must 
have been black-backed or herring gulls. A writer signing 
himself “A Lover of Wild Birds” stated he saw a gannet 
“sitting on the chimney-pot of a house in the row of 
tenements in Falcon Avenue.” “The bird,’ he said, “ was 
apparently the size of the domestic goose.” As all of you, I 
presume, have seen a domestic goose, it will require a long 
stretch of the imagination to accept the statement that “the 
great white bird” was a gannet. 

As you are all aware, after the Nature Note appeared in 
‘The Scotsman’ that gannets had been seen sitting on chimney- 
pots of the Caledonian Station Hotel, I wrote and asked if any 
others had seen this wonderful sight, as with the thousands of 
people constantly passing and repassing, surely some others 
must have seen them. There was not a single reply to my 
letter in ‘The Scotsman,’ though, as already said, “ A Lover of 
Wild Birds” wrote that he saw one sitting on the top of a 
house in Falcon Avenue. I had, however, a private letter 
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from a friend of my own, a professional gentleman in Rutland 
Square, whose veracity I regard as unimpeachable, saying 
that he and his assistant both saw the birds on the chimney 
opposite their window. Calling for him, I first saw the 
assistant, a young lady typist. Knowing that young gannets 
are nearly black and adult birds nearly white, I asked her if 
the birds she saw were old ones or young ones. She replied 
she didn’t know, they were just grey birds. I then had a 
conversation with my friend, and putting the same question 
to him, he said, “ They were back again, and I learned they 
were lesser black-backed gulls.” When anyone writes he saw 
such a thing, however wonderful it may be, no one can reply 
that it is a falsehood, but many statements are asserted that 
will not stand the light of searching investigation. The 
assertion, therefore, that gannets sit on chimney-pots may be 
included in the same category as the observation of fieldfares 
nesting in this country or nightingales singing in Scotland. 

That these birds, which are seldom seen overland, should 
be found on chimneys in the midst of a large centre of popu- 
lation is certainly very remarkable, but there are many 
wonderful things in nature. There is a very remarkable 
peculiarity pertaining to the gannet, namely, that it has no 
apparent nostrils. The reason of this is obvious, as with 
the terrific dash into the sea, water would be forced up the 
nostrils, to the injury of the bird; and here we discover “the 
magic of an unseen hand, the design of a great designer, 
the wonderful creation of a wonderful Creator.” 


THE STOCKDOVE. 


The stockdove is found in most of the countries of Europe. 
It used to be a rare bird in this country, and in my young 
days on the Borders I do not remember ever seeing one. 
Nowadays, however, they are common everywhere, breeding 
in rabbit-burrows, suitable holes in old trees, and also among 
thick foliage. An amusing incident came under my notice 
one day when ferreting rabbits. A ferret was put into a 
burrow, and in a short time a stockdove bolted and flew off, 
when it was stopped by a shot. Immediately afterwards the 
ferret came out, and in its mouth was a quantity of blue 
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feathers, indicating that the bird must have had a narrow 
escape in its undergroud nesting-place. 

As already said, the stockdove used to be rare in this 
country, and not till within the last twenty-five or thirty 
years have I observed any. Mr Muirhead, in ‘The Birds of 
Berwickshire,’ records that it made its appearance at Paxton 
in 1887. In the ‘ Proceedings of the Royal Physical Society’ 
for 1881-1883, p. 251, it is stated, “This bird does not 
appear to have been observed in Scotland before 1874 or 
1875, when it was seen in Perthshire.” It is a fact, however, 
that birds come and go without any apparent reason, and it is 
beyond question that on previous occasions they frequented 
this country. The Rev. F. O. Morris, in his ‘ British Birds, 
published long before the date mentioned, refers to it in both 
England and Scotland. Again, who does not know that 
beautiful song “ Afton Water,’ written by Burns in 1789, 
in which we find the lines— 


“Thou stockdove whose echo resounds through the glen, 
Ye wild whistling blackbirds in yon thorny den ; 
Thou green crested lapwing, thy screaming forbear, 

I charge you disturb not my slumbering fair.” 


It is not conceivable that such a close observer of nature as 
Burns should have included in this beautiful song the habits 
of the stockdove if no such bird existed. 

Our pigeons, it was at one time asserted, are descended 
from one common progenitor, namely, the stockdove, so called 
because of its building its nest in the stock or stem of 
trees. Others, however, hold that all have their origin in 
the rock-pigeon. It is difficult to believe, in view of the 
diversity of the breeds, that either theory can be correct. 
From the difference in the shape of the cushet, the pouter, 
the homer, the tumbler, the jacobine, the fantail, and others, 
it has been suggested that several species come from different 
aboriginal stocks, and many treatises in various languages 
have been published on the subject, some of which are of 
considerable antiquity. Darwin, in his ‘Origin of Species, 
however, maintains that all are descended from the rock- 
pigeon, and, after long and patient experiments, he advances 
arguments in support of this contention. 


38 Some Astronomical Problems. [Sess. 


The stockdove, we are informed by the Rev. Mr Morris, 
“becomes easily tamed in confinement, and attached to its 
companions and its adopted home.” As my son keeps some 
pigeons, I purpose transferring their eggs to the nest of a 
stockdove and vice versd. I hope by this exchange to rear 
some tame ones, in order that they may adorn our Scottish 
Zoological Park. One bird [which Mr Speedy exhibited] had 
fallen out of a nest in the park at Oxenfoord belonging to the 
Earl of Stair. It was picked up by a gentleman staying at 
The Inch, who brought it home and handed it over to me. 
It is now nearly two years old, and has been confined in 
an aviary beside common blue pigeons, not unlike itself, but 
there has been no appearance of it mating. Several turtle- 
doves are also beside it. The aviary is close to my bedroom 
window, and I am often awakened in the early morning by 
the goo-o0-00 of the stockdove. 


At the meeting of April 23 there was also read a brief 
paper entitled “ Note on the Bracken (Pteris aquilina),’ from 
the pen of Mr Stewart Archibald. 


VIIL—SOME ASTRONOMICAL PROBLEMS. 


By Mr T. CUTHBERT DAY, F.CS. 


(Wotes of a Paper read Oct. 22, 1913.) 


THE science of Astronomy may be justly regarded as the most 
advanced and the most exact of all the departments of human 
knowledge. At this present time we have arrived, as far as 
our finite minds will admit, at a fairly comprehensive concep- 
tion, as a whole, of the universe in the midst of which we 
tind ourselves. It is but a broad outline—having, however, 
many definite and exact details—which we possess ; and though 
the advance has been enormous within the last 300 years, yet 
how many things there are still beyond our comprehension, 
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and our ability to solve. The past study of the heavens, 
while making so much clear to us, has now presented for 
our contemplation problems of greater difficulty than ever. 
Nevertheless, the mind of man is nothing if not speculative, 
and there is quite an eager readiness to forestall the results 
of definite scientific research, making use of the meagre evi- 
dence that we have ready to hand. It is curious, too, with 
what positive assertions theories so based are put forward, 
and oftentimes the more positive in an inverse ratio to the 
soundness of the premises, 

This little paper is only intended to draw our attention to 
a few astronomical problems awaiting solution, and to discuss 
from a common-sense standpoint the current theories regarding 
them. 

One problem that has taxed the ingenuity of the scientific 
mind for a long time is centred in the Sun, the great central 
power-house of our system and our only source of energy. 
Whence come the immense supplies of light and heat that he 
is constantly pouring forth ? 

Till lately there were two solutions of the ee put 
forward. First, that the supply of heat and light is main- 
tained by the fall of meteoric matter into the sun itself, the 
kinetic energy of the falling bodies being transformed into 
the energy of light and heat. A careful consideration of this 
theory shows that it is quite inadequate to afford a solution. 
Many geologists maintain that the sun’s light and heat 
in long past geological ages was probably much about the 
same as at present. If that is so, then we have to reckon 
with many millions of years instead of hundreds of thousands 
for a steady and not a variable supply of light and heat. 
The astronomical result of this theory, if true, would be to 
increase materially, in such long ages, the mass of the sun, 
and consequently to shorten the year. 

A second and better theory was based on the very probable 
supposition that no part of the sun is solid or even fluid, but 
gaseous throughout. There is good ground for this idea, 
because the density of our luminary is only one-fourth that 
of the earth. The theory supposes, then, that the sun being 
gaseous, his immense bulk and gravitational force have already 
compressed these gases to the consistence of a treacly fluid. 
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But the immense dissipation of energy must reduce the ex- 
pansive power of these highly heated gases, and the body of 
the sun must shrink. It can readily be shown that a body 
of gas shrinking under these conditions produces a large 
amount of heat, and it is suggested that a supply of heat will 
be maintained through continual shrinkage without much 
alteration until the physical condition of the interior of the 
sun undergoes alteration,—in other words, till it begins to 
solidify. 

It is a captivating theory, and has held the ground for a 
long time. It is probably true in a measure, but many have 
felt that it would break down under the stress of the enor- 
mously long periods of time demanded by the insatiable evol- 
utionist. It is difficult to get away from the fact that a 
shrinking sun must be a continually cooling sun. 

Within the last few years the unexpected has happened, 
and in the discovery of that remarkable element, radium, the 
scientific mind has found a sedative for its perplexities, and 
a kind of elixir of life for our apparently fast-dying sun. 
He can go on now for untold ages, and we can heave a sigh 
of relief at the thought that the calamity of extinction will 
not happen in our day. 

The element radium is undergoing a process peculiar (at least 
in any measure) to itself, but which is acquiring a prominent 
place in modern politics, namely, devolution. Radium has 
a very high atomic weight; its atom, or molecule, appears to 
be unstable; and it is slowly breaking down, and producing 
in the process elements of a less atomic weight than its own. 
This wonderful process is attended by the liberation of an 
enormous amount of energy,—enormous when compared with 
the exceedingly small amount of matter transformed in a 
given period of time. It is estimated that radium will give 
out in one hour sufficient heat to raise its own weight of 
water from the freezing- to the boiling-point. This emission 
of energy by the radium atom is very fixed and persistent in 
amount, and does not appear to vary in the smallest degree 
even under the most extreme conditions. The presence of 
radium, then, in the sun is now the great factor in the main- 
tenance of his supply of energy. I do not know that the 
spectroscope has revealed the presence of radium in the sun, 
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but it certainly has demonstrated the presence of large 
quantities of helium, a derivative of radium, having an atomic 
weight of 4. Radium holds the field in the scientific arena, 
and is the most doughty champion that has appeared there 
for a long time. Old and apparently well-established theories, 
and even generalisations, have either gone down before him 
or suffered considerable metamorphism. It is easy to see the 
cosmic importance of a discovery of this kind. If radium 
affords the key to the problem of our sun, then why not give 
it also a free hand among the fixed stars, all distant suns, 
and then radium will soon have the universe on his shoulders, 
making Atlas of old a pigmy of utter insignificance ? 

Taking all things into consideration, we may allow that the 
radium theory gives us a provisional solution of the solar 
problem, but all the same the unexpected may happen once 
more, and some new and profound secret of nature be revealed 
which yet again may entirely alter our interpretation of the 
facts. 

It is curious to observe, before leaving this subject, that 
while the earth is entirely dependent on the sun for every form 
of energy displayed here, yet we, the inhabitants of the earth, 
can only apply a comparatively very small part of the daily 
supply of that energy to the uses and wants of our now vast 
and complicated civilisation, apart of course from the annual 
gift of the fruits of the earth. Our age is an age of energy, 
derived from the mineral coal, and human society is almost 
entirely dependent.upon it. Now the vast stores of energy 
locked up in coal were derived from the sun many millions of 
years ago, and the whole of it came to us, through the fathom- 
less void of space which separates us from the sun, travelling 
along those mysterious intangible rays of light. We are in 
very deed living on the past, and spending a vast inheritance 
of wealth out of capital, the supply of which, it is needless to 
remark, is not limitless. We may draw our own conclusion, 
but it seems as if a time of anxiety will come at last, and 
science must cast about for some new source of energy. 
Perhaps before the coal is all gone, or become too dear, men 
may have found a way to harness the energy locked up in the 
elementary atoms. 

The planets that revolve about the sun in company with 
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the earth have afforded a host of speculative theories as to 
their being the seat of life in any form, but more particularly 
of reasonable beings. We have a good store of fairly well 
ascertained facts relating to the planets, enough perhaps to 
guide us to some just conclusion on this point. When the 
genius of Copernicus moved the centre of our system from the 
earth to the sun, our world became a planet, a heavenly body. 
Now as we in our study of the fixed stars make great use of 
the knowledge we have of our own sun to determine their 
nature, so in the study of the planets and their physical con- 
dition the intimate knowledge we have of our own earth may 
give us very valuable help. I am inclined to believe that in 
connection with this always fascinating problem of the habita- 
bility of the planets, sufficient attention to the condition of the 
earth as one of the planets has not been applied as fully as it 
might have been. The earth, then, is a globe nearly 8000 
miles in diameter, distant from the sun about 93 millions of . 
miles, possessing a fairly dense atmosphere, and with three- 
quarters of its surface covered by water, the visible proportion 
of land to water being 1:3. But when we consider the volume 
of that water, then we find that the bulk of the land standing 
above sea-level, when compared with the bulk of the water filling 
the great ocean basins, the ratio becomes 1:14. Water has a 
high specific heat, and on this account is able to absorb an 
immense amount of heat radiated from the sun, and part with 
it afterwards slowly. Our water envelope thus becomes a 
vast accumulator and distributer of heat, while the atmosphere 
enfolds the whole like a blanket, the two together forming a 
great protection against the intense cold of space. In spite of 
this safeguard, however, both poles of the earth are frozen ; 
the line of eternal snow comes down to sea-level at a variable 
point, due to seasonal changes, within the north and south 
arctic circles. Sufficiently high mountains, even at the 
equator, will partly pierce this protective covering of air, and 
have their heads crowned with everlasting snow, the snow-line 
in these regions reaching an altitude of 15,000 to 16,000 feet : 
the barometric pressure is about 15 inches, indicating about 
one half that experienced at sea-level. This is an important 
point, as it shows how rapidly the reduction of atmospheric 
density increases terrestrial radiation of heat, to such an 
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extent that even the blaze of an equatorial sun is not able to 
make good the loss. 

We see, then, that efficiently as the earth is protected, as a 
whole, from the great cold of space, we nevertheless have 
ereat extremes of climate, and we are able to learn also that 
under these extreme conditions hfe can be well maintained. 
The most energetic forms of life are found in the temperate 
parts of the earth, life in the torrid zone being distinctly 
more languid; but the severe conditions found in the arctic 
regions do not forbid the existence of many varied forms. 
This fact should be taken into consideration when dealing 
with the problem of life in other planets. At the same time, 
the immense importance of an atmosphere, the density of 
which must not be less than half that of ours, and a large 
expanse of ocean, to make possible any forin of life such as 
we know, even of the lowliest kind, must.not be lost sight of. 

Now there are three planets besides our earth which may 
be called terrestrial, as having a certain likeness to our world. 
They all lie within the great gap which separates Mars and 
Jupiter,— Mercury, Venus, and Mars. 

To some people the great question of astronomy pedis to 
be, Is Mars inhabited? Venus is really a world much more 
like our own than is Mars. She is nearly the same size, and 
without doubt has a sufficiently dense atmosphere, but her 
greater proximity to the sun gives her a supply of light and 
heat about double what we receive. Supposing that Venus 
revolves on her axis in twenty-four hours or so, she might 
very well be the seat of life as far as favourable conditions 
are concerned. There is a doubtful point, however, about this 
planet. The time of rotation on the axis has not yet been 
determined; observers have given times varying from 22 
hours to 227 days. No definite markings on the disc 
can be observed by which the rotation can be fixed, but the 
balance of opinion seems to be that Venus turns always one 
face to the sun, and revolves once only on her axis during 
her whole period of revolution. If this should be an estab- 
lished fact, it would of course prove fatal to the thought that 
life of any kind could be found there. 

Mercury is in a hopeless condition, being so much nearer 
the sun than Venus, and, moreover, in all probability turning 
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always the same face to the central luminary, making it 
rotate on its axis once in 88 days, the period of revolution. 
Mars remains for consideration. The amount of sunlight 
and heat received by this planet is about one-half as com- 
pared with our earth. It rotates on its axis in 24% hours. 
Its volume is only 0°15 and its mass 0:103 that of the 
earth; and here it may be observed, as a point of much 
importance, that some astronomers and mathematicians assert 
that unless a planet or satellite has a mass approaching one- 
quarter that of the earth, it is not capable of holding an 
atmosphere of its own, but that all gases will escape into 
space. We may note that our moon, 4, of the mass of the 
earth, certainly does not possess a trace of atmosphere. Even 
in connection with our own earth, with its composite atmo- 
sphere, the two lightest of the gases, hydrogen and helium, are 
wanting. Now, during long ages hydrogen has been pro- 
duced by volcanic agencies, and helium by the degradation of 
radio-active substances. While these two gases are lost, the 
other much heavier gases, argon, krypton, neon, &c., produced 
at the same time and in the same way as helium, remain 
as constituents of our atmosphere in measurable quantities. 
If Mars, then, possesses an atmosphere at all, it must be of 
very great rarity, and this seems to be substantiated by the 
fact that on exceptionally good nights, when the air here at 
the best-situated observatories allows for the finest seeing, 
then all the detail which can be observed on the surface of 
Mars comes out crisp and clean, and the much-discussed 
“canals” can be observed to the best advantage. 
Whatever this remarkable feature on Mars may be, a little 
consideration enables us to banish the idea that they can 
be the work of beings of any kind having life. Our own 
engineering undertakings are easily circumscribed by com- 
paratively small natural obstructions, yet we are asked to 
believe that on Mars, where the so-called canals mark out 
nearly mathematically straight lines over the surface, that the 
Martians have apparently overcome all difficulties of that sort 
with an ease that is perfectly surprising. We cannot approach 
Mars, even at the most favourable opposition, within 34 
millions of miles. Our -best telescopes, using even as high a . 
power as 2000 diameters, only bring us within 17,000 miles 
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of the planet. These fine markings called canals could not 
be seen at all under these circumstances unless they were 
about 200 miles in width. I think the idea of an artificial 
origin for these markings may be dismissed without further 
comment. 

Mars presents for our observation two polar caps which 
increase and diminish in size according to seasonal changes, 
but, curious to relate, at a much greater rate and more ex- 
tensively than the polar caps of the earth. They exhibit 
other peculiarities difficult to account for, being beyond our 
experience here. With so much less heat received from the 
sun, these remarkable variations in the polar caps of Mars 
suggest that perhaps they are not composed of snow and ice, 
as we know them, but of frozen gases. With an atmosphere 
of the extreme tenuity in Mars which we have indicated, we 
can hardly avoid the conclusion that even at the equator, in 
the best of times, the cold must be excessive and much below 
the freezing-point of water, if we bear in mind what was 
said above in connection with the altitude of the snow-line 
on the earth. Our earth, indeed, with all its advantages of 
atmosphere and ocean, is frost-bitten at the poles. On the 
highest mountains above the snow-line, where the air is very 
rare and the cold intense, there is no sign of life, and yet 
these extremely unfavourable conditions might be considered 
advantageous when compared with the best that can be found 
on Mars. I think we may be justified in concluding on 
fairly reasonable grounds that Mars is not the seat of life. 
In setting out on this speculative inquiry we may note, and 
give due weight to the observation, that our nearest neighbour 
in space, the moon, is without doubt lifeless. Though our 
best telescopes bring us only within 200 miles of our satellite, 
—and what can we expect to see at 200 miles range ?—-we 
have no difficulty in coming to the conclusion that the moon 
is an arid waste, absolutely lifeless. 

Having now reviewed the terrestrial planets, we may 
glance at the major planets,—Jupiter, Saturn, Uranus, and 
Neptune. No one dreams nowadays of inhabitants of any 
kind for these worlds, vastly greater though they be compared 
with our own. Their very small density, compared with their 
great bulk, puts them out of court. In each case it is but the 


46 The Late Ramsay Heatley Traquair. [Sess. 


cloudy envelope we observe: there may be a solid interior 
part, but the very fact that they have cloudy envelopes, when 
their enormous distance from the sun precludes any notion 
that they can be caused by heat received from him, proves 
that in each case the nucleus of the planet possesses a con- 
siderable store of heat, enough at least to maintain an immense 
atmosphere of vapour against the intense cold of space. 

In a short paper of this kind it is of course impossible to 
do justice to such an inquiry from the scientific point of view. 
On this subject, indeed, there is no end to the making of 
books, and we may well say in connection with such specula- 
tions, “@uot homines tot sententie.” I have tried to set 
forth shortly the two problems under discussion, as they 
present themselves to me from a fairly reasonable stand- 
point. 


[A large number of slides were shown in illustration of this 
paper:] 


THE LATE RAMSAY HEATLEY TRAQUAIR, 
FRS., MD., LL.D. 


By THE PRESIDENT. 


THE Society has this year suffered a great loss by the death of 
Dr Traquair, who has been one of its members for many years. 
Although the lifework of this eminent ichthyologist has been 
already published, it behoves us to say a word about his con- 
nection with this Society and of his work as a field naturalist. 
Dr Traquair was a geologist and botanist as well as a zoologist, 
and acquired his world-wide fame as an interpreter of fossil- 
fish remains. He has received the highest honours for his 
works on this subject. Like Darwin, he began his career as a 
field naturalist. When only ten years of age he was collecting 
butterflies, moths, and shells. While a schoolboy at the 
Edinburgh Institution he was a frequent visitor to “Luckie ” 
Somerville’s, an old woman who kept a small shop in Register 
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Street for the sale of birds’ eggs, minerals, fossils, &e. The 
sight of the fossils in her shop first gave him an interest in 
that subject. He began to collect all the fossils he could 
come across in the neighbourhood. He made his first “ find” 
of a fossil fish among the ironstone nodules in the shales 
exposed on the shore at Wardie. During his career as a 
medical student at Edinburgh University he devoted all his 
leisure time to the collecting of fossils. He was a good all- 
round naturalist, but his favourite study was fishes, especially 
fossil fishes. He took for the subject of his thesis at his 
medical examination “The Asymmetry of the Flat Fishes,” 
for which he was awarded a gold medal. The thesis was 
afterwards published in the ‘Transactions’ of the Linnean 
Society. In 1866 he was appointed Professor of Natural 
History in the Agricultural College, Cirencester, where lie 
taught botany to agricultural students. Here he published his 
first paper on fossil fishes, founded on the specimens which he 
had collected around Edinburgh. He was shortly afterwards 
appointed Professor of Zoology in the Royal College of Science 
at Dublin, and in 1873 he was transferred to Edinburgh as 
keeper of the natural history collection in the Royal Scottish 
Museum. In 1878 he was awarded the Neill medal by the 
Royal Society of Edinburgh. He was elected a Fellow of the 
Royal Society in 1881,and received the honorary degree of LL.D. 
from the Edinburgh University in 1893. He was awarded 
both the Lyell medal of the Geological Society of London 
and the MakDougall-Brisbane medal of the Royal Society of 
Edinburgh in 1901. He received the Royal medal of the 
Royal Society in 1907. A list of his scientific papers, which 
are numerous, is published in the ‘ Geological Magazine’ of 
June 1909. He joined this Society in 1894, and was made 
an honorary member in 1905. The Society is indebted to 
him for several papers. In 1896 he delivered a lecture on 
“ Popular Delusions in Natural History,’ which was greatly 
appreciated by the members, and is published in the ‘ Trans- 
actions’ of the Society. His last paper to the Society was on 
“ Snake-like Forms among Vertebrata,” and was delivered in 
1902. 


48 The Late David Sydney Fish, Botantst. [Sess. 


THE LATE DAVID SYDNEY FISH, BOTANIST. 
By THE PRESIDENT. 


By the death of Mr Fish, Secretary and Garden Superin- 
tendent to the Horticultural Society at Alexandria, in Egypt, 
this Society has lost an esteemed friend as well as a valuable 
member. He died at Alexandria on the 13th November 
1912, at the early age of thirty-one. Mr Fish came to Edin- 
burgh when quite a boy, and before leaving school had 
botanised pretty carefully the surrounding district of the 
town. He joined this Society in 1901, and soon became 
one of its most enthusiastic members. Of a kindly and 
genial disposition, he made many friends among the members 
of this Society. At our meeting in January 1904 Mr Fish 
read an interesting paper on “The Rarer Woodland Plants of 
Scotland,” and in December of the following year another on 
“Some Features of Interest in Scottish Mountain Plants.” 
Both are published in our ‘Transactions, with illustrations 
reproduced from the author’s own negatives. Mr Fish was 
an artist as well as a botanist, and had the gift of making a 
photographic print that could stand the examination of an 
expert. He was not only a keen and interested observer of 
plants, but he had the power of writing about them. When 
quite a youth he contributed to various botanic and gardening 
magazines, and read papers to the Royal and Scottish Horti- 
cultural Societies. His literary talent was inherited from his 
father, Mr D. T. Fish, editor of ‘Popular Gardening’; and no 
one who has seen the exquisite drawings of flowers and fruits 
by his mother can doubt that he derived his artistic taste 
from her. Mr Fish was trained as a scientific horticulturist 
at the Royal Botanic Garden, Edinburgh, and in 1906 was 
appointed Secretary and Garden Superintendent to the Horti- 
cultural Society at Alexandria, in Egypt. There he soon 
made great improvements by importing new trees and plants, 
and introducing new methods in the growth of flowers and 
vegetables. He also wrote various papers describing features 
of Egyptian cultivation, which are published in the ‘Trans- 
actions’ of the Royal Horticultural Society. Mr Fish is the 
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author of ‘The Book of the Winter Garden,’ and a contributor 
to the work on ‘Trees and Shrubs.’ Up to his last illness 
he was busy writing a book on ‘The Cultivation of Egyptian 
Plants, but unfortunately only one part is published. Mr 
Fish was a specialist in orchids, of which he had a large 
collection of dried specimens. 


AN ACCOUNT OF THE EXCURSIONS (1913). 
By THe PRESIDENT. 


THE first field meeting this season—April 26—was a geological 
one to North Berwick, under the leadership of Mr T. C. Day. 
Owing to the unfavourable condition of the weather, only 
fifteen members were present. ‘The party were shown first 
a small intrusive boss, called the Yellow Craig, on the shore. 
The rock is termed an analcite basalt. It is one of many 
intrusive bosses and silts connected with the volcanic centre, 
but later than the lavas and ashes with which they are 
intruded. The intrusive nature of this small boss, the leader 
pointed out, was indicated by the intense contact-hardening 
of the sediments in which it is found. Blocks of the detached 
sedimentary rocks are seen well inside the basalt, and partly 
dissolved by it just before cooling took place. The extensive 
beds of volcanic ash carrying numerous fragments and blocks, 
some of very large size, were next examined. It was once 
supposed that these large blocks imbedded in the ash indi- 
cated the proximity of a volcanic neck, and that they were 
blown into their present position. It is now suggested, how- 
ever, that it is more likely they were carried by mud- 
streams and gently deposited where they are at present found. 
Several of these large blocks were examined, and in most it 
was seen that the strata (stratified ash) below the blocks were 
but slightly, if at all, disturbed,—a circumstance which appears 
to favour the latter theory. “The Yellow Man,” a curious 
branching dyke of igneous rock cutting the volcanic ash, and 
VOL. VIL. D 
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situated near the Leithies, was also seen, and its peculiar 
flagey structure pointed out. 

On the following Saturday another geological excursion, 
with Mr Day as leader, took place at Kinghorn. Although 
the weather was extremely unfavourable, the rain never ceas- 
ing, a large number of the members were present. It was 
not possible to do much, but a few features of interest on the 
shore were visited. In the first place, a lava (carboniferous) 
carrying a large number of quartzite pebbles and various 
fragments of sedimentary strata belonging to the Old Red 
Sandstone was examined. Mr Day pointed out that though 
these fragments were considerably hardened by the containing 
lava, they did not in any case shows signs of beine tncorpor- 
ated with the magma, their outlines being unbroken. A walk 
was then taken to the east, past the old shipyard along the 
shore, with its fine examples of vesicular lavas, &. At the 
point where the Abden limestone is exposed the very good 
example of a strike-fault was carefully noted. The phenom- 
enon of the repetition of the beds in a fault of this nature was 
observed, also the effect of a vertical cliff section, with a little 
spring of water exactly at the line of fault. At this point the 
weather became so unfavourable that the excursionists had to 
seek shelter. 

On Saturday, May 10, the members travelled to Hadding- 
ton, under the leadership of Mr Geo. Cleland, Vice-President. 
The party walked along the banks of the Tyne to East 
Linton, a distance of seven miles. The plants collected along 
the banks of the Tyne included Doronicum Pardalianches, 
Sedum Telephium, Symphytum officinale, var. patens, S. pere- 
grinum, Impatiens parviflora, and Hypericum quadrangulum. 
Near Hailes Castle Mr Templeman discovered Potentilla 
argentea, a plant not hitherto recorded from this locality. © 

On the following Saturday there was a joint excursion with 
the Dunfermline Naturalists to Dunfermline and Pittencrieff 
Glen, under the leadership of Mr John Edward. The leader 
conducted the party over the Abbey, pointing out the most 
interesting parts of the venerable pile, which has stood the 
wear and tear of time for 800 years. In 1075 so much of 
the building was finished that it was dedicated to the Holy 
Trinity, and a party from Iona opened the worship, thirteen 
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Culdees being translated to officiate in the church. It was 
afterwards made a Benedictine Abbey by David I, who 
brought to it thirteen monks from Canterbury. Up to 1560 
Dunfermline Abbey had thirty-nine Abbots: the first was 
appointed in 1128, and the last was. George Durie, who fled 
to France during the Reformation. 

The most interesting feature of the Abbey, however, is the 
burial-place of the great patriot, King Robert the Bruce, 
His grave is in the centre of the eastern church, below the 
pulpit. It is marked by a simple memorial brass, plainly 
indicating to the visitor the final resting-place of Scotland’s 
greatest king. The leader then drew the attention of the 
members to the library, chapter-house, and scriptorium where 
the monks patiently and laboriously transcribed the missals 
and illuminated manuscripts which are still the admiration of 
all lovers of art. He also pointed out the Fraters’ Hall, 
where was placed the desk or pulpit of the monk whose duty 
it was to read aloud to the brethren at meals assembled. A 
portion of Scripture or a homily from the Fathers was read, 
so that both the minds and bodies of the listeners might be 
simultaneously cheered. Beneath the Fraters’ Hall are two 
storeys of crypts or cells, probably dormitories or sleeping- 
apartments of the monks. The cells in the clerestory were 
dormitories also. At the end of the Fraters’ Hall is a stair in 
the tower leading to a well, which provided the water-supply 
for meals. A subterranean passage leads from this stair to 
the Palace. A chamber at the bottom of the tower is said to 
have been used as the quarters of the Royal Guard. The 
party were afterwards conducted to the Palace, where Charles 
I. was born on 19th November 1600. A short distance from 
the Palace stood three mills—one for flour, one for oatmeal, 
and the third for snuff; and adjoining these mills were 
the bow-butts, where archery was practised. The Glen at 
Pittencrieff was then visited, and afterwards Mr Sommer- 
ville conducted the party over other interesting parts of 
the town. 

On Victoria Day a large number of members went to 
Earlston, under the leadership of Mr Geo. Cleland, Vice- 
President. The party visited Cowdenknowes, Gladswood, 
Bemersyde, and Dryburgh Abbey. During the walk the 
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leader pointed out the various features of the country, with 
particular reference to Sir Walter Scott. 

On Saturday, 24th May, the excursion was to Balerno. It 
was intended, on arriving at Balerno, to proceed by Johnsburn 
Cottage and Todholes to the moors at the west of Threipmuir 
reservoir, but owing to the absence of the leader, Mr M. J. 
Rae, through indisposition, the route was altered. The party 
went straight to the moor, under the direction of the Secretary. 
On the way Pyrola minor and Habenaria chlorantha were 
seen. On the moor the usual plants were observed, but few 
were in bloom. Great quantities of the marsh fungus, Mi- 
rula paludosa, were gathered, and within the grounds of 
Marchbank Symphytum peregrinum was observed. Mr Fraser 
returned later and found it in bloom outside on the moor. 
It has been seen in several other localities since. He 
also noticed Chrysanthemum macrophyllum in quantity near 
Juniper Green Station. 

On 31st May the second-largest excursion of the season 
was to Newbattle Abbey. Under the leadership of Mr 
James L. Gray the party were shown the Parish Church, 
the Old Monkland Wall, the crypts and staircase of the 
old Abbey, the Maiden Bridge, the fine old yew trees, and 
the famous beech. For the last fifty years a record of the 
measurements of this tree has been kept. The girth of 
this huge tree is nearly 44 feet at the ground and 20 feet 
at 6 feet above the ground. The circumference of the 
foliage is fully 400 feet; its diameter averages 130 to 140 
feet, and its total height reaches 112 feet. The branches 
hanging down to the ground have taken root, and are growing 
upwards. One of the main branches has a girth of 2 feet 
4 inches, with five branches springing up from it, varying in 
eirth from 1 foot 11 inches to 4 feet 4 inches. Another of 
the main branches has a girth of 1 foot 8 inches, with 
three branches springing up from it, one of which is the 
largest of all the branches, and is 5 feet 5 inches in girth. 

The first evening excursion took place on 4th June to 
Currie. Under the leadership of Miss Helen W. Graham, 
the party walked by Hill Road to Clubbiedean and Torduff. It 
was a botanical excursion, but no very rare plants were found. 

On Saturday, 7th June, the members visited North 
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Berwick, and under the leadership of Miss Janet Kemp 
the party botanised along the shore to Tantallon Castle. 
Among the less common plants found were Symphytum 
peregrinum, Petasites fragrans, Marrubwum vulgare, Hyoscyamus 
niger, Anchusa arvensis, Cheiranthus Cheiri, Conium maculatum, 
Peucedanum sativum, and Poa Charxi. 

On 11th June there was an evening excursion to Cramond, 
under the leadership of Mr James Fraser. The party walked 
from Barnton Station by Cramond Old Bridge to Cramond 
village. Among the plants found were Valeriana pyrenaica, 
Humulus lupulus, Geum rivale, G. intermedium, G. urbanum, 
Origanum vulgare, Lamium maculatum, Symphytum officinale, 
var. patens, and S. peregrinum in several places. 

The next excursion was a joint one with the Natural 
History Society of Glasgow to Douglas, under the leadership 
of Mr Jobn Cairns. The party visited Douglas Castle and 
gardens. A nesting-site of the common heron was visited. 
The nests numbered over half a dozen,—fewer than in former 
years. On one of the ponds a mallard and a tufted duck 
were followed by broods of young; and in front of the castle 
a pheasant’s nest was seen in a heather patch. Among other 
birds seen or heard were the mistle-thrush, song thrush, 
willow wren, wood wren, great tit, blue tit, pied wagtail, 
grey wagtail, tree-pipit, meadow-pipit, greenfinch, jackdaw, 
rook, sparrow-hawk, moorhen, common snipe, common sand- 
piper, redshank, curlew, black-headed gull, herring gull, little 
grebe, and spotted flycatcher. 

Among flies seen were: Tipulide—Limnobia nebeculosa 
Meg., L. flavipes F., L. tripunctata F., Dicranomyia modesta 
Mg., D. moria F., Rhipidia maculata Mg., Empeda nubila 
Schum., Goniomyia tenella Me., Molophilus propinquus Ege., 
M. bifilatus Verr., Rhypholophus nodulosus Mcq., Erioptera 
trivialis Mg., Limnophila lineolella Verr., L. nemoralis Mg., 
Ula pilosa Schum., Amalopis wnmaculata Mg. Tipula 
hortulana Mg., T. lateralis Mg., T. montium Ege. 

Syrphide—WMelanostoma mellinum L., M. scalare F., Platy- 
chirus albimanus Mg., P. peltatus Mg., Eristalis rupium F., 
Syrphus cinctellus Ztt. 

Leptidee—Leptis scolopacea L. 

Empede—Hmypis stercorea L., E. bilineata Lw. 
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Among the Mosses collected were— 


Tortula levipila, Schwer. Orthotrichum affine, Schrad. 
Orthotrichum rupestre, Schl. Bryum inclinatum, Bland. 
O. anomalum, Hedw., var. saxa- Neckera pumila, Hedw. 

tile, Milde. Eurhynchium murale, Milde. 


O. Lyelli, H. & T. 


Numerous microfungi were also noted, of which the most 
interesting species were the following :-— 


Peronospora rumicis, Corda.—On Sorrel. 

Synchytrium taraxaci, De Bary & Wor.—On Dandelion. 

Protomyces pachydermus, Thiim.—On Dandelion. 

Puccinia egopodii (Schum.) Mart.—On Goutweed. 

Chrysomyxa rhododendri (DC.) de Bary.—On leaves of Rhododendron 
hirsutum ; apparently unrecorded for Britain. 

Exoascus pruni, Fekl.—On young fruit of Prunus Padus. 

Ramularia heraclei, Sacc.—On leaves of Cow-Parsnip. 

R. taraxaci, Karst.—On Dandelion. 


An excursion to Arthur’s Seat took place on the evening 
of June 18, under the leadership of the President. Though 
the evening was wet a large number assembled at St 
Leonard’s Gate. The party botanised almost the whole of 
the south side of the hill, and a large number of plants 
were collected, among which were Potentilla verna, Arenaria 
verna, Trifolium striatum, Cerastium arvense, Pyrus rupicola, 
Pimpinella Saxifraga, Geranium sanguineum, G. pyrenaicum, 
G. molle, Astragalus hypoglottis, Echiwm vulgare, Vicia hirsuta, 
Alchemilla arvensis, Allium vineale, Lychnis viscaria, Senecio 
viscosa, Caucalis nodosa, Spirea filipendula, Antennaria dioica, 
and Avena pratensis, A great part of the rocks at Samson’s 
Ribs was white with the blossom of Digitalis purpurea, var. 
alba. 

On June 21 a joint excursion was held with the Tweeddale 
Club, Peebles, to Cowieslynn. Under the leadership of Mr 
Denson the party started from Leadburn along the private 
road to Redford House and Easter Deans, and thence to 
Cowieslynn ; then by a cross-road they joined the Noblehouse 
road by Spylaw to Eddleston. The most of the district lies 
above 800 feet from sea-level, and the weather being fine, 
the walk turned out to be an ideal one. The extensive peat- 
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moss south of Leadburn was white with cotton-grass, a sedge 
which brightens the bleakness of moors for many weeks in 
early summer. Among other sedges found were Hleocharis 
palustris, Scirpus cceespitosus, and Carex muricata. Grasses 
were in great variety ; and among the higher plants collected 
were Montia fontana, Geum rivale, and Senecio aquaticus. A 
vote of thanks to Mr Denson was proposed; and on behalf of 
the Peebles Club, Mr James Watson thanked the Field 
Naturalists for their kindly guidance and for the genial and 
sociable way in which they had treated the Peebles con- 
tingent. 

On June 25 Mr John Russell met a large number of 
members at the Castle Hill joining the Esplanade, and 
conducted them down the Royal Mile as far as the Nether- 
gate. He referred to some Esplanade memories, and pointed 
out em route the mansions associated with historical events, 
such as the Cannon-ball, Gordon, Sempill, MacMorran, Lady 
Stair, Gladstone, Bothwell, and other houses. He drew 
attention to the places and buildings on the route associated 
with times of plague, pilgrimage, and persecution. He 
described some of the interesting architectural features of the 
old town, such as street arcading, timber fronts, traders’ 
marks, &. St Giles’ Cathedral, the Tolbooth, and city wells 
were also described by Mr Russell, and the walk finished 
with a visit to the houses of John Knox and Mowbray. 
Time did not permit of doing more, and Mr Russell kindly 
promised to conduct the members over the remaining half of 
the Royal Mile next session. 

On Saturday, June 28, the members went to Lanark to 
visit Lee grounds and policies, by permission of Sir Simon 
Macdonald Lockhart, Bart. Mr John Dunlop acted as leader, 
and passing through Lanark he pointed out some of its 
ancient residences,—those of Wallace, the Duke of Hamilton, 
and the Earl of Hyndford being on the route. On the way 
to the East Lodge one saw the river Clyde with its orchards 
and strawberry fields on both banks. A fine view was 
obtained of the old Roman bridge over the river Mouse, 
Cartland bridge spanning the Cartland Crags, and Wallace’s 
Cave. The policies of Lee Castle were then entered. Along 
an open valley with high well-wooded sides, an avenue two 
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miles in length leads to the castle—a large, handsome, quad- 
rangular building. In front is the Pease Tree, a venerable 
oak of great age and dimensions, with a hollow stem capable 
of holding six persons. Cromwell and a party of friends are 
said to have dined beneath its branches. Round the castle 
are several giant specimens of beech, plane, larch, and cedar. 
The party were conducted through the nursery for forest 
trees, and as they walked every one was’ struck with the 
splendid variety of trees, especially conifers. They botanised 
the fine glen leading to the gardens, which are very interesting. 
They were conducted into another fine glen with a- pretty 
waterfall, and followed the burn till they came to the public 
road to Lanark, which they reached in time to enjoy tea 
before leaving for home. 

On July 2 the members visited Duddingston Loch. Under 
the leadership of Mr Speedy the party walked through the 
policies of Prestonfield. On the margin of the loch many 
aquatic plants were found, and numbers. of water - fowl, 
including the pochard, were identified on the loch. 

On Saturday, July 5, the members visited Crichton Castle 
and the Pict’s House. Under the leadership of the Rev. 
D. W. Wilson they first inspected the Pict’s House at 
Longfaugh. This is an underground building accidentally 
discovered about forty years ago by a horse having slipped 
into the cavity while ploughing. Its general shape is that of 
a hunter’s horn, and it is about 50 feet in length by 6 feet 
in height, with a width varying from 5 to 9 feet. The floor 
throughout is formed by the natural rock, and the roof is 
covered with slabs of rough whinstone common to the district. 
One of the members, Mr M‘Beth, photographed the exterior 
and the interior of the old house. (Plate V.) The party 
afterwards visited the restored church of Crichton and the old 
castle, and Mr Wilson gave an interesting descriptive account 
of both. Among the more interesting plants gathered were 
Mimulus Langsdorfii, Briza media, Trifolium minus, Smyr- 
nium olusatrum, Anchusa sempervirens, Conium maculatum, 
Arabis hirsuta, Sambucus racemosa, and Calamintha  acinos, 
which Miss Helen W. Graham found, making a new locality 
for this plant. 

On July 12 an excursion was made, in company with the 
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Dunfermline Naturalists’ Society, and under the leadership of 
the Treasurer, to Otterstone Loch, Aberdour, by permission 
of Major Moubray. The ground at the upper portion of the 
loch is difficult to explore on account of the marsh, and the 
dense undergrowth along the shore where the woods are left 
untouched by the forester. At this part a large amount of 
fallen timber adds to the hazards which the explorer must be 
prepared to encounter. A very good object-lesson is given of 
what Nature can accomplish when a region is resigned to her 
sway ; and readers of Jefferies’ ‘ After London’ will recognise 
how faithfully that writer has described the probable appear- 
ance of Britain’s woods and lakes if man’s dominion were 
withdrawn. Owing to the conditions indicated, it is needless 
to say that the loch and its surroundings are exceptionally 
well adapted for the study of aquatic plants and animals, both 
of which flourish in great abundance. It is worthy of note 
that Otterstone has been in the possession of the Moubray 
family since the days of Robert the Bruce. Among the 
many interesting plants found were Myriophyllum spicatum, 
Ceratophyllum demersum, and Cicuta virosa. 

On the following Saturday, July 19, the excursion was to 
Yester policies, by permission of the Marquis of Tweeddale, 
and under the leadership of the Secretary. Among the rarer 
plants found were Luzula albida, Myosotis sylvatica, Veronica 
montana, Poa Chaiziw, and Festuca heterophylla. [Earlier in 
the day Mr Templeman found WNeottia Nidus-avis, Silaus 
pratensis (a plant not hitherto recorded from this locality), 
Pyrola media, P. minor, Listera ovata, L. cordata, Epilobium 
angustifolium, and Linaria Cymbalaria. 

On July 26 an excursion was made to Binning Woods. 
Under the leadership of Mr George M. Brotherston a large 
party walked through the woods, which are eighty acres in 
extent. “This wood is one of the earliest examples of 
systematic arboriculture carried out in this country, and 
the place is famous for its wealth of sylvan scenery and 
for its radiating avenues of splendid specimens of forestal 
growth.” 

On Saturday, September 27, the first of the cryptogamic 
excursions was made, along with the Tweeddale Club, Peebles, 
to Dolphinton. Under the leadership of Mr Rupert Smith 


58 An Account of the Excursions (1913). [ Sess. 


the party walked from Dolphinton to West Linton, and the 
following fungi were collected— 


Amanita rubescens. 
Amanitopsis vaginata. 
Lepiota procera. 
Clitocybe fragrans. 
Laccaria laccata. 
Collybia butyracea. 
Mycena pura. 

»  sanguinolenta. 

» rugosa. 
Omphalia umbellifera. 
Inocybe geophylla. 
Flammula carbonaria. 


Naucoria semi-orbicularis. 


Galera tenera. 
Psaliota campestris. 
Stropharia zeruginosa. 

x semiglobata. 
Hypholoma fasciculare. 


s sublateritium. 


Psilocybe semilanceata. 
Paneolus separatus. 


Paxillus involutus. 

af giganteus. 

Hygrophorus virgineus. 
a ceraceus. 
psittacinus. 

Lactarius deliciosus. 

Russula drimeia. 

a ochroleuca. 
Cantharellus cibarius. 
Marasmius rotula. 
Boletus chrysenteron. 
Thelephora laciniata. 
Clavaria rugosa. 
Calocera viscosa. 
Tremella mesenterica. 
Scleroderma vulgare. 
Lycoperdon gemmatum. 
Lachnea scutellata. 
Peziza badia. 

Otidea aurantia. 

Rhizina inflata. 


Coprinus plicatilis. 


The last excursion of the season took place at Auchendinny 
on Saturday, October 4, under the leadership of Mr D. A. 
Boyd. The party, numbering 34, had permission from the 
proprietors to visit the grounds of Firth and Auchendinny. 
In the woods of Firth fungi were found so numerously that 
time was not left to visit the woods of Auchendinny. ‘The 
collection was a large and varied one. Very few species of 
Cortinarius, Lactarius, and Russula, generally so common in 
woods, were found, but those of Armillaria and Laccaria were 
in great abundance and unusually largein size. The brilliant 
vermilion-red Lachnea, found in profusion on a mound, was 
afterwards identified by Mr Boyd. About 150 species were 
observed, including the following :— 


Amanita rubescens. Mycena pura. 


Amanitopsis vaginata. »  galericulata. 
Lepiota cristata. »  polygramma. 
Armillaria mellea. »  Yosella, 
Tricholoma nuda. »  tenerrima. 

Hs terra. Omphalia umbellifera. 
Clitocybe fragrans. is fibula. 

a nebularis. Inocybe geophylla. 

3 dealbata. Flammula carbonaria. 


Collybia confluens. 
»  butyracea. 


Naucoria mellinoides.’ 
$5 semiorbicularis. 


Galera hypnorum. 

»  btenera. 
Psaliota campestris. 

BS hzmorrhoidaria. 
Stropharia zeruginosa. 

“3 semiglobata. 
squamosa. 

Hypholoma fasciculare. 


= sublateritium. 


Psilocybe semilanceata. 

- foenisecii. 

a spadicea. 
Coprinus comatus. 

»  atramentarius. 

micaceus. 

» _ Plicatilis. 
Bolbitius fragilis. 
Paxillus involutus. 
Hygrophorus pratensis. 

. virgineus. 
x conicus. 
3 psittacinus. 
coccineus. 
Lactarius blennius. 

sp quietus. 
Russula fellea. 

4 emetica. 

Me ochroleuca. 

55 coerulea. 

»  foetens. 
Nyctalis parasitica. 
Boletus luridus. 

“ chrysenteron. 

ve subtomentosus. 

9. edulis, 

2 versipellis. 

badius. 
Fistulina hepatica. 


1912-1913.] Anz Account of the Excursions (1913). 


Polyporus annosus. 
vaporarius. 
Stereum sanguinolentum. 

Corticium sambuci. 
Clavaria rugosa. 

Aa fusiformis. 

3 cinerea. 
Calocera viscosa. 
Dacrymyces stillatus. 
Crucibulum vulgare. 
Claudopus variabilis. 
Laccaria laccata. 

amethystina. 
Leptonia lazulina. 
Marasmius ramealis. 

i epiphyllus. 
erythropus. 
a rotula. 

androseecius. 
Tiphula erythropus. 

5) phacorrhiza. 
Trogia crispa. 
Spheerobolus stellatus. 
Bovista plumbea. 
Lycoperdon gemmatum. 


Chlorosplenium zruginosum. 


Peziza vesiculosa. 
Lachnea umbrorum. 
Xylaria hypoxylon. 
Spinellus fusiger. 
Phyllosticta ulmi. 
Phoma cylindrospora. 
Septoria asperule. 
Gloeosporium tiliz. 
curvatum. 
Ramularia valerianze. 
plantaginis. 
Stilbum erythrocephalum. 


59 


The field meetings were again very successful, the average 
attendance being about 30. A greater interest seems to be 
taken in the cryptogamic excursions, and a suggestion has 
been made that more of them should be held at the end of 
the season. 
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EXHIBITS IN NATURAL HISTORY. 


In addition to the exhibits at the Social Meeting (see pp. 15, 
16), the following objects were shown at the winter evening 
meetings :— 

A selection of Heaths—(Mr John Lindsay). 

Sirex gigas—(Mr J. Gordon Munro). 

Living specimens of Gannet and Stockdove—(Mr Tom 
Speedy). 

Specimen of Schistose Serpentine from New Zealand—(Mr 
Beckett). 

Graptolites—(Mr Andrew G. Stenhouse). 

Hematite from the Garleton Hills, Haddington—(The 
Secretary). 


ANNUAL BUSINESS MEETING. 


THE Annual Business Meeting of the Society was held in the 
Hall, 20 George Street, on the evening of Wednesday, October 
22, 1913—Mr A. B. Steele, President, in the chair. 

Mr A. A. Pinkerton, Honorary Secretary, submitted his 
report for the year, as follows :— 


“The Society still continues to progress, and everything 
seems to be working harmoniously. During session 1912-13 
there were six indoor meetings, including a social evening. 
The attendance at all of these was most encouraging. The 
outdoor meetings of the Society numbered 22, and the average 
attendance was 29. The Wednesday evening excursions were 
better attended than in the previous year. 
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“The Society has lost by death Mrs Carphin and Dr 
Traquair, two honorary members; and Miss Anderson, Mr 
J. M‘Donald, and Mr T. M. Pittendrigh, three ordinary 
members. 

“The membership at this date is 234, being an increase of 
9. During the session 17 names have been withdrawn and 
26 names added. 

“The Society is under obligation to Mr W. C. Crawford, as 
Convener of the Microscopical Section ; and to Mr T. Cuthbert 
Day, for operating the lantern.” 

The Statement of Income and Expenditure for the year, 
being already in print and in the hands of members, was 
held as read. This Statement showed the Income for the 
past year to have been £68, 13s. 5d., and the Expenditure 
£57, 19s. 6d., there being a balance in favour of the Society 
of £10, 13s. 11d. 

The following is the List of Office-bearers and Councillors 
for Session 1913-1914, as now elected, new names being in 
italics :-— 


President— Rupert Smith. 

Vice-Presidents—George Cleland, George M. Brotherston, 
and James fraser. 

Secretary—Allan A. Pinkerton. 

Treasurer—John C, Douglas. 

Editor of ‘ Transactions —James B. Stewart, M.A. 

Auditors—R. C. Millar, C.A., and Charles Campbell. 

Councillors—Miss Susan Y. Macphail, Miss Jessie Graham, 
J. Gordon Munro, James Buncle, Mrs Hall, Miss Atkinson, 
W. W. Smith, M.A., M. J. Rae, Miss Purdie, Miss Dickie, 
Andrew Templeman, and John J. M*Beath. 


In vacating the chair as President of the Society, Mr Steele 
thanked the office-bearers for their kindness to him during his 
six years of service in this capacity. For the last few 
years, he said, the evening meetings had been better attended, 
a greater interest had been shown in the field meetings, and, ia 
spite of losses, the Society was thriving. He begged to im- 
press upon the younger members the advantages of a know- 
ledge of the microscope in all scientific work, and he desired 
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SESSION 1913-1914. 


Il—A PAIR OF LONG-EARED OWLS. 
By Mr J. C. ADAM. 


(Communicated, Nov. 26, 1913.) 


As a diurnal animal man is sadly handicapped in his deal- 
ings with creatures of the night, and I think it wise to bear 
witness at the outset to the personal deficiencies which my 
coadjutor—Mr §. E. Brock—and myself share with the rest 
of civilised mankind. In spite of our assiduity—and upon 
my coadjutor’s part it was tireless—we only had glimpses of 
this family of Long-eared Owls-—a few clear ones in the full 
light of day, but many dim shadowy ones caught by strained 
eyes and ears in the twilight or the dead of night. We 
were in the position of some crepuscular-living visitor from 
another planet who, bent upon a study of civilised man, con- 
centrated his attention upon a single family, and found his 
only profitable period of observation limited to the half-hour 
or so between dawn and daylight—that pregnant interval 
between bed and breakfast in the early months of the year. 
Picture this celestial student watching night after night while 
the family slumbered—how eagerly he would welcome a 
burglar or a hungry infant setting the household stirring in 
the small hours; how anxiously he would fasten upon his 
subjects from the first signs of wakening in the morning, 
noting and interpreting according to his lights every move- 
ment, every gesture—all the minutie# of pre - breakfast 
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behaviour; and then imagine him trying to build out of this 
hard-won material some coherent conception of the life-cycle 
of a civilised human, and you will have an inkling—if no 
more—of our relations to the Owls, the scope of our obser- 
vations, the probable adequacy and accuracy of our evidence, 
the probable truth of our theories. On the whole, I think, 
our fanciful student of man would have the easier task. He 
would be dealing with a creature of confirmed habit, and 
there would be plenty of evidence, for instance, which of the 
adult members of the house was the male and which the 
female. He could be fairly certain, one would think, that 
Homo sapiens var. Britannieus was monogamous, and that he 
frequently occupied the same domicile for several years. We 
devoted ourselves to the same wood for two successive years, 
but we cannot be certain that the pair of Long-eared Owls 
which inhabited the wood in 1910 were identical with the 
pair which inhabited it in 1911, and yet that is the pre- 
sumption upon which this study is based, upon which it 
largely depends for its coherence and interest. How far it 
is justified will be the burden of what follows, but some 
preliminary considerations may assist you to understand our 
point of view. 

The mere fact that the Owls occupied the same wood in 
both years is not, despite ornithological practice, sufficient 
evidence that they were the same birds. To our mind it is 
quite as much evidence that they were different pairs, and 
proves nothing but the eminent suitability of the wood for 
Long-eared Owls. Successive occupation of the same nesting 
haunt by a pair of the same species is a common phenomenon 
in bird-life. There are woods, for example, which hold 
Sparrow-hawks year after year; there are cliffs which have 
been used by Peregrine Falcons for generations. Most orni- 
thologists have ascribed such phenomena to hereditary attach- 
ment, assuming that successive occupants are descendants 
upon either the paternal or maternal side of some original 
pair of tenants—members of a long line of blood relations, 
comprising a kind of dynasty stretching back maybe for 
centuries, as in the famous case of Peregrines on a Connemara 
cliff which is believed to have been occupied more or less 
continuously since 1684. But hereditary attachment will 
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hardly explain cases where reoccupation has taken place after 
a lapse of many years, as when a pair of Golden Eagles take 
possession of an old nesting site which has not been used for 
half a century, nor will it explain the choice of the original 
pair, the founders of the dynasty. Personally we believe 
that birds are far more sensitive to their breeding environ- 
ment than is generally supposed, and a nesting site or nest- 
ing haunt is chosen by a species because it meets certain 
instinctive requirements of that species, requirements, more- 
over, which only certain natural areas can supply, and the 
motives which determined the choice of the first pair might 
easily determine the choice of a second irrespective of blood 
relationship, We know that every cliff and every wood is 
not the same to a species, and the same distinctions are often 
recognised by the bird man himself. He may be neither 
a forester nor a botanist, and yet, upon entering a certain 
coniferous wood, say at once, “This is a wood for Sparrow- 
hawks.” He could not tell you why he thought it a wood 
for Sparrow-hawks, could not probably explain how it differed 
from half a dozen other coniferous woods where he would 
make no such pronouncement; he only knows that this is the 
kind of wood which a long experience has led him to asso- 
ciate with Sparrow-hawks; in a subconscious way he has 
begun to appreciate the Sparrow-hawk’s distinctions. 

The wood in which we watched the Long-eared Owls lies 
in the rich arable land of West Lothian, extends to about 26 
acres, and comprised, at the time of our observations, roughly 
three zones of coniferous timber—first, an L-shaped belt of 
densely-planted Scots pine and spruce; secondly, occupying 
the larger part of the wood, and lying within the arms of the 
L, a fairly thick plantation of young firs; and lastly, in the 
north-west corner of the wood, a scattered group of old Scots 
pines. It was this Corner of old pines which the Long-eared 
Owls used as their nesting quarters. Apparently it possessed 
some quality or qualities which the rest of the wood lacked. 
It may have been the more open canopy, the easier access to 
the surrounding fields; it may have been the height and age 
of the trees; it may have been all or any of these things in 
which the Corner differed from the rest of the wood, things 
which can be tabulated as giving the Corner a distinctive 
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character; but it may have been something more, something 
subtle and indefinable by our blunted senses, but something 
which the Long-eared Owls recognised. We must remember 
that birds, so far as their nesting habits are concerned, are a 
highly specialised group, far more specialised in this respect 
than in their food habits; that they are fettered by a long 
racial experience of certain nesting sites and certain nesting 
environments—so fettered that the breeding distribution of 
many birds like the Swallow is limited, within the range of 
the species, by the distribution of suitable nesting sites and 
not by the distribution of food supply. In a man-changed 
country like this, artificial alteration has cleared the way and 
provided nesting sites for many birds which must have had a 
very precarious footing before the advent of civilised man ; 
but such alterations have just as effectively closed the door 
to many other species. Few of man’s plantations can prob- 
ably conform to the fragments of virgin forest which may 
have been the Long-eared Owl’s original home, but it is in 
those which do, or which approximate to the primeval haunts 
of his ancestors, that the Long-eared Owl will be found to-day. 
In his preference for this Corner of old pines we may have 
been witnessing a manifestation of a racial tradition stretching 
back into remote antiquity. 

We may likewise have been watching a dynasty. Once a 
pair of birds had proved the suitability of a wood and nested 
in it, they would, if a sedentary and monogamous species, 
make it their home throughout the year and so prevent 
usurpation by another pair. Even if, like the Sparrow-hawk, 
they did not live continuously in the nesting quarters during 
the winter, they would tend to return to the old haunt in the 
spring, and, as old birds acquainted with the site, the chances 
are they would reach it earlier than possible usurpers, who 
would be presumably young birds and therefore more tardy 
in looking for a breeding-place. A mishap to one of the pair 
would be made good by the survivor, and so a dynasty of 
successive pairs would be established. 

Long-eared Owls had nested in this Scots pine Corner to 
our knowledge in 1907 and 1908. In 1909 a single bird, 
whose vocal efforts proved him to be a male, turned up on 
February 7, and roosted regularly in a bushy Scots pine for 
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fully a month. Then he disappeared. His sojourn in the 
Corner for that brief period is the sole link of connection 
between the birds of 1908 and the birds of 1910; but it has 
perhaps an added significance when I point out that the 
bushy pine (Roost 1 on map) which he favoured for his 
slumbers was habitually used by one or both of the Owls in 
1908, and that it was the tree in which the male first 
appeared in 1910. This bushy pine is perhaps a slender 
peg upon which to hang a dynasty, but it is all the evidence 
we have for our theory, which is briefly this—that the single 
bird of 1909 was the sole survivor of the pair which nested 
in 1908; that in 1909 he returned to the nesting quarters 
but failed to obtain a mate, as is evidenced by the fact that 
there was no nest that year; that in 1910 the same bird 
returned again, but this time with a mate, and that this pair 
were consequently in the true line of succession of a Long- 
eared Owl stock which had nested in the Corner in 1908, and 
probably for many years previously. 

It was with the appearance of the birds in 1910 that we 
commenced the two years’ observations and conjectures which 
I propose to present to you. For convenience of treatment I 
have gathered them under three divisions, roughly correspond- 
ing to three periods in the Long-eared Owl’s life :— 


J, Pre-NESTING PERIOD—covering the time from the first 
appearance of the birds in the Corner to the laying of 
the eggs. 

II. Nestinc PrRriop—covering the time from the first days 
of incubation to the fledging of the young. 

III. Post-nestinec PrRIoD—covering a time of which we 
are profoundly ignorant. 


Pre-nesting Period. 


In 1910 the two birds made their first appearance in the 
Corner on February 25; in 1911 they were first seen on 
February 5—a striking disparity of twenty days, to which 
I shall have reason to refer later. These dates may be con- 
sidered approximately the dates of the arrival of the birds in 
their nesting quarters in these two years. Of where and how 
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they passed the winter months which preceded their arrival 
in 1910 we know nothing. Of where and how the male 
secured his mate we are equally ignorant. And here I might 
emphasise the fact that none of the behaviour which I shall 
describe can be construed as courting displays in the strict 
sense of the phrase. The Long-eared Owls were obviously 
mated before we saw anything of them; all that we observed 
was either nuptial or post-nuptial, as you care to describe it. 
You may have your introduction to the pair as they 
appeared to us one day in March 1910—two strangely 


Map of the Corner of the wood, showing roosting trees of the Long-eared Ouls. 


attenuated brown figures, perched, wooden-like, fifty feet 
up under the thick crowns of two neighbouring Scots pines, 
ear-tufts erect and the whole body, as it seemed, drawn 
tightly together, motionless and inscrutable until the sudden 
snapping of a note-book clasp galvanised the nearer one 
into life. In an instant the woodenness and attenuation 
vanished, the body was shaken out, the face shaken out, 
and two great yellow orbs were turned down upon us, with 
that curious expression of astonishment which the Long-eared 
Owl wears all his waking life from his youth up, and which, 
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after all, is hardly less inscrutable than the mask afforded 
by his contracted disc when asleep. They were not always 
easily found during the daytime—in some of the fir tops 
they could be quite invisible from the ground. 

In 1910 we made no serious effort to locate their diurnal 
positions, but in 1911 we attempted a daily record of their 
roosting-places during the pre-nesting period. The data thus 
gathered is unfortunately not very complete, but what there 
is of it gives no indication of any definite bias on the part of 
either bird: it rather shows how free this pair of Owls were 
from the tyranny of habit. The birds roosted as a rule on 
separate trees—once in 1910 they were observed perched 
Darby-and-Joan-like on the same branch, but such amiable 
relations were distinctly unusual. In 1911, after roosting 
regularly for a week on trees which I shall call Roosts 1 
and 2 (see map), which were close together at the western 
side of the Corner, one of the birds suddenly began to use 
Roost 3, a tree some distance away. We could only be 
certain on a few occasions of the sex of the birds which 
occupied the various roosts, but in attempting to account 
for this sudden change you may have the benefit of the 
following: The bird which first used Roost 1 we know 
to be the male, but on February 11 it was the female, so 
that an exchange of roosts had obviously taken place. The 
reason and manner of the exchange we do not know, but 
is it not significant that two days later the male should 
be in Roost 3, fifty yards away, while the female is still 
in possession of Roost 1—that highly desirable patriarchal 
roost with its memories of former years? Roost 3 was used 
regularly for some time, then fitfully, and considerable 
irregularity ensued, when we frequently failed to find both 
birds. On February 24 Roost 5 was requisitioned, and on 
the 26th you have an opportunity of deducing very strained 
relations indeed—the female being in Roost 5, while the 
male was in Roost 3, trees fully 100 yards apart. On 
the following day, however, peace had evidently been restored, 
both birds having returned to Roosts 1 and 2. But it was 
only for the day; on the 28th one of the birds was back 
in Roost 5, and on March 2 both birds were noted in this 
quarter of the wood—the male in Roost 5, the female in 
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Roost 8. Except for an inexplicable jump back to Roosts 1 
and 2 on March 5, the birds now slept regularly in the 
eastern trees—the male clinging to Roost 5, while the female 
alternated between Roosts 7 and 8. On the 17th the male 
changed to Roost 9, and there he remained until a tardy 
realisation of his duties to the nest took him to Roost 10 
on April 1. 

For the manner of the awakening of our pair of Owls we 
may take a typical evening shortly after their arrival in 1910. 
About twenty-five minutes after sunset, or just after the noise 
of the last retiring Blackbirds had subsided, a faint nasal 
whee broke the stillness of the Corner. This note is really 
indescribable in syllables; it is a kind of lachrymation, within 
the compass, I believe, of a penny squeak, but not of the 
English language ; it is the regular spring call of the female 
Long-eared Owl. It was very low—barely audible—at first, 
but grew louder and, asit seemed, more insistent. Then froma 
neighbouring tree there came a louder note, oo—the response 
of the male. Oo syllables it as well as any bird note can be 
syllabled, but its length and depth varied greatly, so that 
sometimes it seemed to die away in 00 ugh, and again seemed 
to stop abruptly with a consonant so that it sounded oop. 
The female’s note resembles no other bird note with which I 
am acquainted, but the male’s suggests in some respects the 
soft coo of the Stock-dove. Both birds continued to call for 
some time—the male probably less frequently than the 
female, and not always, as it seemed, in direct response to 
the female. Then he ceased altogether, while the female 
continued very plaintively and at very regular intervals until, 
after a very loud and petulant whee, she too fell silent. The 
male was probably busy about his toilet, and we may presume 
that the female became engaged likewise. Whatever they 
did there was complete silence for five minutes. Then the 
male suddenly left his perch and dived headlong among the 
trees with loud repeated wing-claps. A few minutes later 
the female also vacated her couch and careered in the same 
wild wing-clapping flight through the trees. Both birds dis- 
appeared towards the fields on the north-western side of the 
wood and were not seen again. 

Similar procedure might have been witnessed almost any 
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evening during this period in 1910. There were, of course, 
variations ; no two nights, when we watched the pair, was 
their conduct precisely identical; but in principle, if not in 
detail, the awakening process in that year was the same right 
up to April 25, which was only four days before the first egg 
was laid. 

The hour of wakening, or rather the hour when the first 
whee or oo was heard, varied less than any other feature— 
the earliest record being twenty-two minutes after sunset, and 
the latest thirty-three minutes after sunset, so that they rose, 
as a rule, rather later than the Tawny Owl. The amount of 
time spent in calling was much more inconstant, but it was 
nearly always broken by a spell of silence when, as I have 
suggested, preening operations probably took place. The 
female was usually the more persistent speaker and the last 
to take wing. They did not always fly straight out of the 
wood. The male, particularly, frequently indulged in wing- 
clapping gyrations among the trees, and even betook himself 
to a new perch before finally departing. This wing-clapping 
antic resembles the well-known flight-play of the Wood- 
pigeon, and probably has the same sexual significance. It 
is performed, as I have described, by both sexes of the Long- 
eared Owl, and seems to differ from the Wood-pigeon’s method 
in the wing contact being below and not above the body. 

One episode in 1910 is probably worthy of special remark. 
On April 8, about six weeks after the arrival of the Owls 
in the Corner, the female, after leaving her roosting perch, 
flew into a thick mass of honeysuckle which festooned the 
bole of an old oak-tree, and remained hidden there for some 
time. We did not understand this visit at the time, but 
in the light of later knowledge we may well ask the ques- 
tion, Was she considering the possibilities of the honeysuckle 
as a nesting site? If so, her considerations came to naught, 
as she ultimately nested elsewhere; but it is rather strange, in 
view of what happened in 1911, that this solitary visit to the 
honeysuckled oak was the only sign of nest-prospecting we 
had in 1910. 

In 1911 a very different series of phenomena was presented 
for our delectation. For the first three weeks the Owls be- 
haved as in 1910, waking about twenty-five minutes after 
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sunset, calling for a longer or shorter interval, and then career- 
ing out of the wood with repeated wing-claps. On February 
19 this was still their procedure, but on February 26 there 
was a new development, demanding detailed treatment. Febru- 
ary 26 finished in a fine quiet evening, and here, it may be 
noted, the Owls showed themselves strangely sensitive to 
weather conditions ; on stormy evenings the awakening display 
was invariably cut short, and, apart from the increased difficulty 
of observation, there was small profit in watching them upon 
such occasions. About half an hour after sunset the male 
began to call, and a few minutes later the female joined in. 
For ten minutes we listened to successive whee’s and oo’s, then 
the female took wing, and, clapping slightly as she flew, perched 
on a tree close to the position of the male. Almost immedi- 
ately the latter flew from his roosting-perch, clapping loudly, 
and settled on the ground out of sight. Here he was silent, 
but the female continued to call for some little time from her 
new perch. Then she took wing again, first following the 
direction of the male, then circling round with clapping wings 
in a more pronounced fashion than usual. In the dim light 
she was little more than a phantom, and it was guess-work 
rather than a clear perception which told us that she had 
ceased to fly and was perched some distance away. We crept 
forward cautiously with a great premonition in our minds, and 
found her, just as we had expected, perched beside the nest 
built by a pair of Carrion Crows in the previous year—(Plate 
I.). Here she remained for some minutes calling vigor- 
ously, while the male answered from some invisible spot 
behind us. Then she hopped into the Crow’s nest and became 
invisible, but faint awhee’s still reached and informed us of her 
whereabouts. After a few minutes—sufficient time maybe for 
an inspection—she came forth and flew off towards the north- 
west, followed immediately by the male, and the evening’s 
observations terminated. 

This was the first indication of a nest interest which we had 
seen, but an unfortunate hiatus in our observations prior to this 
event prevents us from knowing whether it was the first visit 
which either of the Owls had paid to this nest. ~It may at 
least be noted that upon this occasion only the female visited 
the nest, in striking contrast, as I shall make evident, to their 
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subsequent conduct in this matter. On the following day we 
climbed to the old Crow nest and found it partially relined 
with dry grass stems, mostly Phalaris arundinacea, which grew 
abundantly under the trees of the Corner. The same evening 
we were again in the Corner, but a heavy rain apparently 
provided unfavourable conditions for a Long-eared Owl ‘ per- 
formance. After some preliminary calling both birds flew 
straight out of the wood. 

Three nights later, on March 2, the weather was quiet, and 
at dusk we took up our customary stance in the Corner. 
Shortly after sunset, and earlier than usual, the male began to 
call. There was no response from the female, and he became 
silent. Ten minutes later both birds commenced calling. Then 
the male took wing and perched on another tree. Shortly after- 
wards the female left her perch and flew through the wood. The 
inale immediately danced attendance, and for a time resounding 
wing-claps told us that both birds were on the wing. Then 
the male settled on the ground, and a little later the female 
flew into the honeysuckle girding the old oak. Some minutes 
of very indefinite impressions passed, then we were aware that 
the male had perched on a branch close over our heads. A 
moment later he took wing and flew straight into the old Crow 
nest, and immediately the female followed, perching on the very 
edge of the nest and, probably, eyeing her mate inside it. The 
latter, maybe uneasy under this scrutiny, remained there only 
a few minutes. As soon as he had gone—we know not 
where, as our eyes failed to follow him more than a few yards 
-—the female took his place, and in the nest she continued for 
some time busy upon we know not what. Ultimately, and 
when it was almost too dark to be certain of anything, she left 
the nest, and, after some further calling and wing-clapping, 
both birds appeared to depart from the wood towards the 
north. 

Thus we saw the male visit the nest for the first time. That 
he may have visited it before seems extremely probable—he 
showed none of the hesitation which marked the first (to our 
knowledge) visit of the female; he flew straight into it with 
the most purposeful directness. The female might be sup- 
posed to be still vacillating; that excursion into the honey- 
suckle showed a hankering after other sites, and in the light 
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of subsequent observations it is easy to believe that it was the 
male’s example which took her to the Crow’s nest that night. 
The female certainly followed the male, and upon this occasion 
with remarkable celerity. 

Two nights later, on March 4, the male went even more 
directly about the business. He woke about the usual hour, 
twenty-five minutes after sunset, and a few minutes later flew 
into a tree very near to where we sat watching. After a short 
pause here, during which he may have examined your humble 
servants, but more probably performed the toilet he had pre- 
viously omitted, he flew straight to the old Crow nest and 
disappeared from view within its circumference. Almost 
immediately the female, hitherto silent, left her roost and fol- 
lowed him—but followed with the most exaggerated kind of 
flight imaginable, better perhaps described as a sort of aerial 
dance. It was no great distance from the roost to the nest, 
but the female’s zigzagging, wing-clapping course must have 
trebled it. As soon as she had settled on the edge the male 
abandoned the nest, flying down to a low bush quite near to 
us, where he was dimly visible in the fading light. Here he 
stayed while the female took possession of the nest. He 
seemed to be waiting for her, and at first he was very patient 
and silent, but when ten minutes had passed and the female 
showed no signs of movement, faint oo’s were audible, indi- 
cative perhaps of impatience and the need for breakfast, or 
only friendly signals of assurance of his continued presence. 
Faint calls came occasionally from the nest, but the male never 
directly responded to these. At length—to be exact, after 
quarter of an hour—the female left the nest and flew out of 
sight towards the north. The male immediately followed her, 
and we saw no more of them that evening. 

Again the male had led the way to the nest, but this time 
the female had been distinctly complaisant. The extent of 
her feminine dalliance had been reduced to those weird 
manceuvres of flight by which she travelled from her perch to 
the nest. The male might have flattered himself, as male 
things do, that his will was about to prevail; more probably, 
as a bird of at least one year’s experience (as we have 
assumed him to be), he made due allowance for the consti- 
tutional capriciousness of the sex, and in consequence was not 
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disappointed when, on March 6, she still exhibited signs of 
wavering. Upon this evening the male flew into the nest 
very much in his previous manner, but the female did not 
seek to follow him. Instead, she roamed from one perch to 
another and visited the honeysuckle—she had a strange 
hankering after that honeysuckle—truly, the male might have 
thought, a very indifferent bird. Eventually she perched on 
a tree-top near the Crow’s nest, and the male, apparently satis- 
fied as to her intentions, flew off towards the north-west, 
clapping his wings. Some time after he had disappeared, 
the female changed her perch and entered the nest. She 
remained there only two or three minutes and then flew off 
in the same direction as the male. 

There was surely a truly feminine touch about that waiting 
until the male was gone before she entered the nest, and 
three nights later, on March 9, we had another illustration of 
her human-like vagaries. Both birds took wing about the 
same time, the male settling in a tree near the nest, the 
female in a tree some distance away. A few minutes later 
the female flew as if to join the male, but the latter 
immediately anticipated her by flying into the nest. The 
female, upset by this manceuvre, flew round for a moment 
and then perched on the edge of the nest. Shortly after, the 
male departed, gliding through the trees in the graceful skim- 
ming flight he sometimes adopted, to a pine not far distant. 
Meanwhile the female hesitated on the edge of the nest. We 
could see her head turning from side to side, in the direction 
of the nest and in the direction of the male, doubt seeming to 
divide the swift mind. Then she came to a decision and 
hopped into the nest. Two minutes later the male flew 
silently out of the Corner over the top of the young firs to 
the east—a course we had never observed him take before. 
After quarter of an hour in the nest the female betook herself 
to the neighbourhood of the roosting trees. Here she could 
be vaguely discerned flying from tree and tree. When flying 
she clapped her wings, when perched she uttered the whee 
note. Ten minutes or so passed, then she suddenly uttered 
the whee note several times in rapid succession, and the next 
moment the oo note of the male announced that he had 
returned. A little later we saw the male fly out of the wood 
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towards the north-west. What passed between the two birds 
we cannot be certain; we peered fruitlessly into the murk, 
but the male probably brought in the result of his hunting— 
a propitiatory offering to his mate. The unusual utterance of 
the whee was plainly an expression ef some special emotion 
on the part of the female, while the fact that she had not 
gone out of the wood, as was her customary practice, indicated 
a kind of expectation that the male would return with food. 
She was still in the wood when we departed twenty minutes 
later. 

March 11 was stormy, and neither bird visited the nest 
while we watched that evening. The next night, however, 
was quiet, and as if to compensate for lost time, the male was 
already calling when we arrived in the wood a few minutes 
after sunset. This early rising, it may be noted, was a very 
important matter from our point of view; it meant that half 
an hour of good daylight was available for our observations. 
Ten minutes after our arrival both birds took wing and flew 
away eastwards. Two minutes later the male came right 
over our heads and pitched into the old Crow nest; the next 
moment we heard the call of the female from somewhere 
behind us. The bird in the nest was at first silent, but at 
last, thanks to the early rising, we had a glimpse of what he 
did there. Quite clearly we saw him working his body 
round in the nest; seven or eight times he described the circle 
and always from left to right. In the middle of these move- 
ments he began to call, and, to our amazement, the call was 
not the oo of the male but the whee of the female. It was 
repeated a dozen times, and for a moment we wondered if our 
eyes had failed to record a change of occupants in the nest, 
but the next second we were assured of our unimpaired vision 
by a whee from the bird behind us. The bird in the nest 
was undoubtedly the male; a little later he ceased calling, 
and when he resumed again he was uttering the characteristic 
oo. Why for that brief space he should have used the note 
of the female may be added to the insoluble problems. It 
has been flippantly suggested that his operations in the nest 
may have turned his head in more senses than one. After 
eighteen minutes in the old Crow structure he departed 
towards the east with great clapping of wings. The female 
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immediately took wing and alighted near the nest, where she 
called repeatedly and clearly a whee that was practically 
identical with the whee of the male; if it differed at all it 
was slightly higher in pitch. Some time later she flew out of 
the wood without having entered the nest, and one might be 
left to conclude that upon this evening the male had per- 
formed for both himself and his mate. The male certainly 
seemed to have no doubts as to where the eggs should 
be laid. 

On March 16 the male again awoke early, and again we 
saw him working himself round in the nest in the same 
sinistrous manner. While he was doing so the female 
perched on a tree near the nest and called very regularly. 
When the male departed after ten minutes in the nest, she 
departed likewise but in the opposite direction, and we 
thought she had left the wood. A little later, however, 
she returned almost simultaneously with the male, and after 
a short pause on a neighbouring branch, entered the nest. 
In it she remained for nearly ten minutes, calling persistently, 
but giving no sign of the rotating exercises of the male. At 
7.13—an hour after sunset—she flew off towards the north. 

In all this behaviour it is difficult to trace any definite 
progress towards the purpose which both birds may have 
been supposed to have had in view. We see the male very 
firmly attached to the old Crow structure, leading the way 
thither night after night, spending an increasingly longer 
time in these inexplicable circumvolutions from left to right. 
On the other hand, we have no further hint after March 10 
of his bringing in food to the female. And then we have 
that erratic creature, the female herself, hot the one nicht, 
cold the next, moody or whimsical, which you will, never 
quite sure of herself—never, might I suggest, quite sure of 
either the male or the old Crow nest. She had ceased to 
visit the honeysuckle, and she certainly showed a tendency to 
linger longer in the neighbourhood of the roosting trees, but 
this was accompanied by a manifest slackening in her interest 
in the nest. On March 12 she had not gone to the nest at 
all; on March 16 she had only stayed a few minutes in it, 
and we were, I confess, considerably perplexed. Had she 
been an orthodox bird, proceeding on conventional lines, she 


78 A Pair of Long-Eared Owls. [Sess. 


might have been expected to evince an increased interest in 
the nest as the season advanced, but a few nights later it 
became evident that the purport of this ostensible apathy 
had been obscured by our ornithological—perhaps also our 
masculine—bias. She was a Long-eared Owl, with a Long- 
eared Owl’s methods, and must not be judged by any other 
bird standard. 

On March 20 the male woke up at 6.30—twenty minutes 
after sunset—-and went and worked in the nest for several 
minutes. Then he left the nest and perched in a neighbour- 
ing tree. Then he did an unprecedented thing—he returned 
to the nest, but his second visit was almost as brief as his 
first, and at 6.45 we saw him fly rapidly westwards out of the 
wood. Meanwhile the female had been silent and invisible, 
but soon after the disappearance of the male she flew into a 
tree near the nest. She changed her position twice, but did 
not go to the nest. At 7.5 she suddenly called loudly—a 
clear note of welcome—and a moment later the male came in 
from the north and flew straight to where she was perched. 
Although the actual meeting between the two was obscured, 
we had no doubt that the male delivered over the product of 
his foraging. We heard a muffled whee, as if the female was 
speaking with a full mouth, then the male reappeared flying 
off towards the fields whence he had come, while the female 
dropped to the ground, presumably to devour in comfort the 
prey which she had just received. 

It was now plain to us that the female’s neglect of the nest 
foreshadowed the end of the pre-nesting period. She no longer 
went out to hunt; she had become dependent, wisely or un- 
wisely, upon the male’s exertions. What feelings lay behind 
this neglect, what apprehensions, what misgivings, we do not 
know; we must be content with the general inference. And 
that the latter was well founded was shown three days later, 
March 25, when we found her sitting on the old Crow nest in 
the middle of the day. On climbing to the nest we were not 
surprised to find it empty, and that no further additions had 
been made to the Phalaris material observed on February 27. 
We knew from previous experience that Long-eared Owls 
frequently brood their nest for several days before laying; one 
bird, as I have recorded elsewhere, sat on her nest for fully a 
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week before the first ege was laid. In all our observations of 
the behaviour of the two birds, we had never seen any carriage 
of building material, and, judging from the condition of the 
nest, none had been carried since our last investigation of its 
contents. The main fact for us was that the female had now 
taken possession of the nest—all her scruples, all her 
queasiness had vanished. For good or ill the crucial step 
had been taken, and the importance of her action was manifest 
in the behaviour of the two birds that same evening. 

When we disturbed the female from the nest in the fore- 
noon, she had taken refuge among the young firs, and some 
time after the male began to call she flew into the Corner 
from that direction and settled on a tree near her mate. The 
latter immediately took wing and alighted on a branch near 
the nest, and here for the first time in a long six weeks we saw 
-him hesitate. He sat in full view of us, turning his head from 
side to side, first to the nest and then to his mate, just as we 
had seen the female do on a former occasion. We could 
imagine his dilemma. For weeks he had toiled to bring his 
mate to the point of decision, night after night he had worked 
in the old Crow nest, and that morning, perhaps just before 
he retired, success had crowned his efforts—his mate had 
begun to sit in the nest, and by that token made it hers, her 
sacred property into which he might no longer venture as of 
old. And yet now he finds the nest abandoned, his mate 
roosting Heaven knows where! He knows nothing of the 
human busybodies who had disturbed her that morning, so 
what does her conduct mean? Has he to begin his mighty 
task all over again, or, understanding so little of the reasons 
for his mate’s absence, will there be fearful consequences if he 
visits the nest at this juncture? He moved two or three 
trees nearer the nest and hesitated again. Would that draw 
her? he seemed to ask the world at large as he swung his big 
head round towards the female. She made no sign, and he 
plunged into the nest. He was always a trifle headlong in his 
method of entering the nest, but I think he was even more 
headlong than usual—almost reckless—that night. He com- 
menced his old spinning tactics, but they stopped abruptly 
with the arrival of the female on the edge of the nest, and he 
decamped hurriedly. The female debated a moment on the 
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edge, then settled down on the nest and remained motionless 
as far as we could see. For twenty minutes nothing hap- 
pened, then the male came in from the west with loud wing- 
claps and perched on a tree some distance from the nest. 
Simultaneously the female uttered a new and strange note— 
utt, utt, utt, followed by a faint whee. This combination was 
repeated several times, and was answered by the male with his 
regular oo. What this novel cry meant exactly it is hard to 
say; it was probably a cry of welcome to the male, but it may 
have been a demand for food, or an expression of irritation 
that none was brought, for, shortly after, the male flew out of 
the wood without having gone to the nest. Whatever its 
meaning, it was undoubtedly connected with the new phase of 
the nesting period. 

On one or other of the two following days, March 23 or 24, 
the first egg was laid, and the pre-nesting period, as I have 
named it, of 1911 came to a close. 

In 1910 the first egg was laid on April 30 or May 1— 
some thirty-six days later than in 1911. This striking difference 
in the laying dates of the two seasons, although not more 
remarkable than the difference in pre-nesting behaviour, is, 
upon one hypothesis, susceptible to explanation. We have 
long held a theory that young birds nest later in the season 
and lay smaller clutches than the average of their species— 
that is to say, that birds in their first adult year reach breed- 
ing condition more slowly than birds in their prime. At 
present I shall not trouble you with the growing body of very 
strong evidence in favour of this theory, but you may estimate 
its soundness by its application to this pair of Long-eared Owls, 
In 1910 they arrived relatively late in their nesting quarters, 
the female took sixty-six days to reach breeding condition, and 
laid her first egg some five weeks later than the average date 
for the species in West Lothian; in 1911 the birds arrived 
twenty days earlier in their nesting quarters, and there was a 
marked acceleration of the whole nesting business; the female 
took only forty-six days to reach breeding condition, and laid 
her first egg about the average date for the species in the dis- 
trict. There is also the additional evidence that in 1910 four 
eggs were laid, in 1911 five, which again is probably nearer 
the average clutch of the Long-eared Owl. The determining 
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factor, to our minds, was the age of the female; in 1910 she 
was a young bird (the male, as I have suggested, was doubtless 
an old bird, but his age does not affect the problem); in 1911 
she was a year older, with a relatively more rapid physiological 
development. 

Whether the differences of habit in the two periods can be 
accounted for on the same grounds is a more difficult question. 
It is not unlikely that birds develop certain traits as they 
grow older, and much of their conduct was doubtless indi- 
vidualistic; but some of their antics, like the male’s turning 
in the nest with its remarkable resemblance to the courting 
displays of other birds, were probably of a fundamental 
character and common to every Long-eared Owl every season. 
It may have been that this nest-visiting habit, so prominent 
in 1911, was less highly developed in 1910, and that in spite 
-of our numerous vigils we missed it. It is possible that it 
was performed during the night or in the early morning when 
we were not there to see it. That they did visit the nest in 
1910 before the eggs were laid is clearly proved by the fact 
that the old Crow structure which they used was entirely 
relined with grass and mould before the female began to sit. 
In both seasons they used a nest built by Carrion Crows in 
the preceding year—unmistakably the latest and most desir- 
able residence the Corner afforded them each season. And in 
this connection it is rather interesting to note that in 1912, 
when there was no old Crow nest for them to use, the pair of 
Long-eared Owls in the Corner nested in an old ramshackle 
nest of a Pigeon in that honeysuckle-covered oak for which the 
female of 1910 and 1911 had shown such a partiality. 


Nesting Period, 


Contrary to the practice of many birds, but in accordance 
with the methods of most Owls, the female Long-eared Owl 
began the period of incubation with the laying of the first 
egg, but both in 1910 and 1911 there were indications of a 
certain amount of relaxation during the first few days. On 
March 28, 1911, for example, when three eggs had been laid, 
she left the nest about forty minutes after sunset and flew 
away westwards out of the wood. On the evening of May 
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2, 1910, when two eggs had been laid, she deserted the nest 
for some time but did not leave the wood. Once the full 
clutch had been laid, however, she was never seen voluntarily 
to quit the nest until the young were hatched. During: the 
day we could see the edge of her tail and the tips of her ear- 
tufts appearing over the rim of the nest, giving no sign of 
life, but in the evening we frequently saw her rouse herself 
in the nest, stretch her wings, and alter her position. The 
work of providing for her apparently devolved entirely upon 
the male, but we had very little evidence of him actually 
doing so. 

As a sample of the conduct of the two birds under the new 
conditions, you may take the little we saw on March 30, 
1911. The male began to utter the vo note at seven minutes 
past sunset, and soon afterwards the female answered him 
from the nest with a very low, barely audible note which 
sounded like the oo of the male. Twenty minutes later the 
male left his tree, sailing out of the wood on outstretched 
motionless wings to the north-east. For fifteen minutes 
nothing happened, then we were suddenly startled by a loud 
repeated utterance—coo-coo-coo—from the nest, and at the 
same moment there was the sound of a bird settling on a tree 
behind us. It was too dark to see this bird, but we have no 
doubt it was the male. By this time it was also too dark to 
see the nest, and so, whether he ultimately went to the 
female or not we cannot state. The coo note, with its strong 
resemblance to the first note of a Wood-pigeon’s song, was an 
innovation, but its utterance was patently inspired by the 
return of the male, and had we not been in the wood we 
believe the latter would have gone straight to the nest. Our 
presence affected him—affected him as it had not done 
previously. With the laying of the eggs the nest had 
assumed a new aspect, a new place, as it were, in his mind, 
bringing a new wariness, a new timidity, into his dealings 
with it. So long as the nest was merely the scene of his 
nuptial antics, the presence of a human or two was of scant 
importance, but now that it contained his potential offspring 
extreme caution was necessary. Formerly a lover, he was 
now a parent, with a parent’s responsibilities. 

And this change in the male’s mental attitude was manifest 
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in other ways. He roosted in trees close to the nest. In 
1910 he used a big elder bush almost under the nest. He 
rose consistently earlier in the evening, as if he realised the 
needs of his mate, but he rarely flew out of the wood without 
exchanging a few words with her, and it was under these 
circumstances, both in 1910 and 1911, that we several times 
heard him use the whee note of the female. 

On May 8, 1910, he began calling the usual oo note shortly 
after sunset. Then he flew to a tree very near the nest. 
Here he called very loudly and regularly the same note, once 
uttering 00-00-00 in very rapid succession, while faint replies 
of whee came from the bird on the nest. Then he suddenly 
changed his perch to a tree close to where we stood and began 
uttering the whee note, to which the female responded as 
before. We were so near to the male upon this occasion that 
-there was no room for any doubt about the character of his 
speech. On April 22, 1911, practically the same thing 
occurred. He flew forward from his roost to a tree quite 
near to where we stood and uttered the unmistakable cry of 
the female. On this occasion, however, the female did not 
respond with her whee note but with the coo note, already de- 
scribed, which we never heard her use in 1910, but which 
became her regular call from the nest in 1911. Soon after 
uttering the whee the male reverted to the masculine oo, and 
he continued to use this note until he flew out of the wood. 
The exact meaning of these changes of utterance are, I am 
afraid, beyond even our powers of conjecture. <A similar 
change had occurred, as I have mentioned, under entirely 
different circumstances, in the pre-nesting period, and we can 
only say that they seemed to be expressions of intense 
emotion in connection with the nest. 

One incident in 1910 seems especially illustrative of the 
development of parental instincts in the male. One evening 
shortly after the female had begun to incubate, we unwittingly 
disturbed her from the nest. When the male woke up he 
apparently became aware of his mate’s absence from her 
domicile, and after calling repeatedly he flew on to the edge 
of the nest as if seeking an explanation. He sat there in a 
quandary, turning his head round from the nest to the sur- 
rounding trees and then back again to the nest. He seemed 
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to be on the point of entering the nest, when one of the 
Carrion Crows, who lived in the Corner, passed over his head. 
In an instant the male Owl leapt from the nest and made a 
furious attack upon the Crow. Taken by surprise, the Crow 
hurriedly evaded the onslaught, and, hurling maledictions, 
quickened his pace out of the danger zone, while the Long- 
eared parent settled on a tree near where we now heard the 
female calling. He did not return to the nest, but some time 
later flew out of the wood, leaving the female in possession. 

The male Owl always gave us the impression of being more 
concerned about the eggs than about his mate. He was 
never in any hurry to bring in food. Frequently we waited 
an hour after he had departed and did not see him return, 
and one night, April 4, 1911, we were in the wood from 
3 A.M. till sunrise and saw nothing of him. During incuba- 
tion he seemed to take life very easily—probably he was 
gathering strength for the strenuous days which would ensue, 
when a family was thrust upon him, 

In both years incubation of the eggs lasted approximately 
twenty-eight to thirty days—a calendar month—thus tallying 
with our previous observations elsewhere. In 1910 we paid our 
first visit to the family on June 3, and found four typical baby 
Long-ears ranging from a Benjamin of one day old to a youngster 
of seven or eight days with eyes partially opened, all rather 
helpless and silent. The parent bird flew off the nest without 
a sound when we were half-way up the tree, and she returned 
about ten minutes after we had descended, with an equal lack 
of excitement. In 1911 we paid our first visit to the young 
on April 24, when three of the family were hatched and two 
were industriously tapping their respective ways out of the 
encumbering shell. The older youngster uttered the soft 
chirruping sound which is one of the young Long-eared Owl’s 
characteristic notes, and which, I may mention, is barely 
distinguishable from a similar note of the young Tawny Owl. 
Again the sitting bird made no outcry on being disturbed, 
and returned to the nest shortly after we had descended the 
tree. But on our second visit, a fortnight later, disturbance 
was not accepted quite so phlegmatically. This may have 
been due to the fact that our visit was in the evening, when 
the mother bird was more wakeful and in fuller possession of 
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her fine wits; it may also have been due to the excited medley 
of noises from the young, She flew off the nest without a 
murmur, but when the climber reached the nest and the five 
youngsters began to hiss and snap their bills and emit the 
baby hunger-cry, she reappeared—a perfect virago of a bird. 
Clapping her mandibles together, she dashed repeatedly past 
the climber’s head. Once or twice she perched restlessly and 
uttered a hoarse whee; then the male appeared, almost as 
excited as his mate, and perched on a tree a few yards away. 
Here he spread out his wings and ‘shammed wounded’ in a 
quaint fashion of his own. Although this ebullition of ex- 
citement was more in keeping with the behaviour of other 
Long-eared Owls when disturbed at the nest, it was hardly 
so vehement as some displays we had witnessed in other 
woods. 

In both 1910 and 1911 the mother bird brooded her 
young, night and day, for some twenty days, but in other 
respects there was great diversity between the methods of 
rearing the young in the two seasons. During those twenty 
days the male, of course, did all the foraging; and I may cite 
June 19 as typical procedure in 1910. We were in the 
Corner at sunset, and for half an hour sat patiently waiting, 
then one of the youngsters—a white fluffy thing—emerged 
from under its mother’s feathers and stood on the rim of the 
nest. A few minutes later the male came in from the north 
carrying a mouse in his claws. After circling round he flew 
to the nest. Settling on the edge, he transferred the prey to 
his bill and, a moment later, passed it over to the youngster 
who had already come forward. The food delivered, the male 
hastily left the nest, paused for a minute on a neighbouring 
tree and uttered what we were wont to call the ‘hoarse’ 
note, and then disappeared out of the wood. Throughout the 
transaction the mother made no movement and no sound ; 
there was rather an expressive coldness about her demeanour, 
which may have accounted for the male’s hurried departure. 
When we left the wood at 9.30 he had not returned—that is 
to say, one mouse had been brought into the nest in one 
hour and a half. We were hardly surprised at the female’s 
frigidity. 

Yet during these twenty days in 1910 he rarely quickened 
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the feeding pace. Again and again we spent from one to 
two hours in the Corner, not only at sunset, but later on and 
even into the small hours, and never saw him come in oftener. 
Sometimes we spent a couple of hours and never saw him 
come in at all. When he did come in it was always in the 
game manner—from the north, with the prey carried in his 
talons—the nearest approach to routine we had seen in the 
whole of his behaviour. Sometimes he perched before going 
to the nest, and uttered the curious sound which I have 
called the ‘hoarse’ note—a note which certainly defies 
description if not imitation, being not unlike the noise made 
by a man clearing his throat when in the throes of a bad 
cold. It was a sound which we had never heard before the 
hatching of the young, and apparently it was only employed 
in connection with the young. At first we were inclined to 
regard it as a fatherly signal announcing the male’s return or 
his departure, but later we decided it was a cry of warning 
proclaiming our presence in the wood. Otherwise our presence 
did not seem to disturb the male very much; sometimes he 
showed no sign of being aware of it, and he never wasted 
very much time in reaching the nest with his spoil. This 
latter was invariably transferred from his talons to his bill 
when he alighted on the nest, and then given directly to one 
of the young. The nestlings usually heralded his arrival with. 
a baby edition of the young Long-eared Owl’s hunger call, a 
note which waxed louder as they grew older, but the mother 
bird hunched up at the back of the nest regarded all his 
visits with a kind of stolid impassivity. As if conscious of 
this attitude on the part of his mate, the male rarely stayed 
more than a few seconds at the nest, his departure, in contra- 
distinction to his arrival, being always towards the west. 
After she had ceased to brood the young, this attitude of 
the mother bird underwent some change; and on June 21, 
the first day she was not on the nest, we saw the male 
deliver the provender, contrary to custom, to his mate in 
person. A day or two later she had begun to assist the male 
in the work of foraging, but even the joint efforts of the two 
parents did not ensure very frequent visits to the nest; and 
on June 28 we were not greatly surprised to find that only 
two youngsters had survived the ordeal of infancy. It is 
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possible that food was scarce that year, but a good deal of 
their behaviour, especially on the part of the female, seemed 
to savour of inexperience, and sometimes we had a trifling 
suspicion that the male was not quite the ideal father he 
might have been expected to become. When the female 
commenced to share in the hunting we rather think he took 
things easily, and there is one memorable glimpse of him 
about this time which may show him in his true colours. 

We were in the wood one night from eleven o'clock, 
and during a period of about three hours, the male had 
probably come in once, the female three times; but we can- 
not be certain, our only clue to the sex of the visitants being 
the route by which they entered the wood, and neither bird 
could be said to be exactly a slave to habit. Just when the 
first faint glimmer of dawn was beginning to cast a halo over 
the ground vegetation we became aware, not by any particular 
sense, but rather by a special acuteness of all the senses 
which we developed during these night watches, of a bird 
having settled on a tree some twenty yards from where we 
lay hidden, then a low oo betokened his identity. For a 
time he was invisible, but as the light gained and the boles 
of the pines emerged from the darkness he became dimly 
perceptible, a rather ragged figure on the dead branch of a 
tree scarcely a dozen feet above the ground. And then we 
saw that he was busy—busy preening his feathers. The 
mother bird was still out scouring the fields for food. Here 
was the father, at half-past one in the morning after a short 
midsummer night of five hours, preparing to roost! Plainly 
he was finished for the night, and when he had ceased to 
preen his plumage there was such a comical air of affected 
exhaustion about him, such an air of having worn his body 
to the very bones in the family interests, that we could not 
help wondering how the female had tolerated him so long. 
He was still on the dead branch when the carols of the first 
Skylarks rose from the neighbouring fields about two o’clock, 
and he was still there a little later when daylight was flooding 
the land and we also departed to roost. 

In 1911 the nurture of the progeny proceeded on slightly 
different and, judging from the results, more improved lines. 
The care, if not the management—one cannot regard the 
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young Long-ear as precisely a manageable infant—of children 
was better understood. 

We may take May 15, by which date the young were 
about twenty days old and the female had ceased to brood, 
as illustrative of their methods in 1911. We arrived in the 
wood about half an hour after sunset, and found the mother 
bird perched and wide awake by the side of the nest. A 
few minutes later she took wing and settled on a tree at 
some distance. Shortly afterwards the hunger-call sounded 
from the nest, and almost simultaneously the male came in 
from the east and perched above our heads. As he took 
wing again we realised he was carrying a mouse in his bill. 
He flew straight to the tree where the mother bird was 
perched, and the mouse passed from his bill to hers. The 
mother, mouse in bill, flew forward, and after a moment’s 
hesitation took the prey to one of the young in the nest. 
Then she began to fly from tree to tree very excitedly, utter- 
ing deep angry barks, which might be written wow-wow and 
sometimes woof-woof. Then she settled for a time and the 
bark changed to oo-wack. She was evidently uneasy at our 
presence, so we presently departed from the wood. 

On the following day (May 16) we noticed two young 
birds looking out of the nest, while a third was sitting on 
a branch a few feet from it, and a fourth was in an elder 
bush a few yards from the nesting tree. In the evening we 
arrived in the wood about sunset, at eight o’clock, and almost 
immediately heard the weak hunger-call of the young, and 
we guessed we had just missed a visit of the male. Again 
the mother bird appeared very agitated, uttering the long- 
drawn melancholy wow at intervals, and flitting from perch 
to perch very restlessly. At 8.25 the male came in and 
carried a mouse to where the female was perched, and then 
instantly departed. The mother bird was not seen to leave 
her perch, and probably devoured the prey herself. At 8.35 
the male appeared again, and as before transferred his prey 
to the female. This time she flew to the nest, and one of 
the youngsters took the mouse from her bill. At 8.40 the 
male returned a third time with a mouse in his bill, and as 
he handed it over to the mother bird we heard the respective 
oo and whee of the two sexes, reminiscent of the pre-nesting 
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period, but both notes now grown rather rusty. This prey 
was likewise taken to the nest. At 8.50 the male was back 
with a fourth capture, but at first he did not seem to see his 
mate, who had altered her perch, for he hesitated for a brief 
moment before flying to her tree. And then there was a 
very pretty little demonstration of affection—the female re- 
ceiving the prey with a low whee and fluttering of wings, just 
as many birds receive the love-offerings of their mates in the 
pre-nesting days, and just as she probably had done, although 
we never had the good fortune to see it done in good day- 
light. As soon as the male had gone she flew to the nest 
with the prey, but she did not deliver it there. Instead, 
she wheeled round and presented it to the enterprising 
youngster who had scrambled out of the nest on to an 
outlying branch. A few minutes later this youngster, ap- 
parently unable to cope with his meal under such precarious 
conditions, clambered back into the nest; but shortly after- 
wards either this bird or another of the family scrambled up 
to a branch above the nest, from which coign of vantage it 
could, doubtless, command a fine view of its homeward-bound 
parent. At nine o’clock the male came in for the fifth time, 
and again the mother acted as intermediary, taking the prey 
this time to the nest. Shortly thereafter darkness set in and 
we left the wood. 

In the hour and a half during which we had watched we 
had seen the male come in five times, and this was his regular 
ratein 1911. As a rule he carried the prey in his bill, but 
once we saw him follow the 1910 precedent and transport it 
in his talons. He never went and fed the young directly as 
he had done in the previous year. The work of distributing 
the prey was done entirely by the mother bird, and so long 
as any of the young birds remained in the nest she took no 
part in the hunting. It is rather curious that throughout the 
whole of the nesting period of 1911 neither bird uttered the 
‘hoarse ’ note which was so prominent in the feeding opera- 
tions of 1910. Instead, we had those weird wows and 
o0-wacks which had been very rarely used in the preceding 
season. The oo-wack we had heard in connection with other 
Long-eared Owl nests in other woods, but the wow was an 
item in the Long-eared Owl’s vocabulary which was new to 
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us—it was not unlike the night howl of a fox when heard at 
a distance. 

In both years the young birds began to leave the nest 
shortly after the mother ceased to brood them—that is to say, 
when they were about twenty to twenty-four days old and 
still less than half fledged. At first they remained perched in 
trees and bushes close to the nesting tree, and occasionally, as I 
have described, made return visits to their birthplace; but as 
they grew older they began to wander in various directions 
through the Corner, and eventually into other regions of the 
wood. At the same time they developed the juvenile hunger- 
call from the weak mew of their babyhood to a loud 
piercing cry which could be heard half a mile away, and 
which was highly essential if the parents were to be guided 
to the devious resorts of their offspring. When eight weeks 
old they still showed traces of down about the head, but a 
week or so later they were practically fledged and distinguish- 
able from their parents only by the dark, almost purplish, 
bloom of their plumage. 

With the growth of the young, increased demands seemed 
to be made upon the energies of the parents, and after the 
last youngster had left the nest both birds were frequently 
abroad long before sunset. But with the scattering of the 
young evening observations became more difficult, and prac- 
tically ceased when the old birds, following their offspring, 
began to desert the Corner and roost in other parts of the 
wood. With the desertion of the nesting quarters this 
period came to a close. 


Post-nesting Period. 


Of this third and last period there is little to relate, except 
that which is purely speculative. By the end of the summer 
of both seasons the Long-eared Owls and their family had 
vanished, as far as human eye and ear could tell, not only 
from the nesting quarters but from the whole wood. The 
evidence is entirely negative, and consequently not very 
valuable, but it bears out a habit that is not uncommon in 
other birds—the habit of deserting the nesting quarters when 
the young have reached a certain age. In such cases the 
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period of desertion may vary. With birds like the Carrion 
Crow, which are greatly attached to their nesting haunt, it 
may be reduced to a minimum of a few weeks; with birds 
like the Missel Thrush it may last until the autumn; with 
others, like the Sparrow-hawk, it may be more or less con- 
tinuous until the following spring. The Long-eared Owl 
probably falls into the same category as the Sparrow-hawk. 
Towards the end of October, and again in November 1910, 
a single Long-eared Owl roosted for several days in Roost 1, 
which may be taken as indicative of a certain disposition to 
return to the nesting quarters during the winter. After that, 
despite a daily scrutiny, no Long-eared Owls were seen in the 
Corner until their return in February 1911, as already re- 
corded. In the winter of 1911-12 both birds were seen at 
irregular intervals roosting in the trees of the Corner, proving 
that under some unknown circumstances the Long-eared Owl 
will use his nesting quarters in the interval between one nest- 
ing season and another. We frequently watched these birds 
during their winter sojourns, but had small recompense for 
our pains. They rose very late—-sometimes three-quarters 
of an hour after sunset—and flew off after one or two faint 
calls, which were scarcely recognisable as the whee and oo of 
the pre-nesting period. There were no gyrations and no 
wing-clapping ; these were features of the nuptial season, and 
we had to wait until February before they were exhibited 
again. But it is no part of my present purpose to venture 
into 1912; the winter of 1911 completed our two years’ 
observations. 

In these two years we had probably seen more of a pair 
of Long-eared Owls than most people, and yet how little 
after all, how extremely little, indeed, of that elusive entity 
—the bird behind the feathers. And we may take our 
leave of this pair as we saw them during these winter days, 
asleep in their old quarters — two slim, tapering figures, 
perched under the deep shadow of the pine crowns, im- 
passive, aiter two seasons’ labours still mysterious and 
inscrutable, perhaps for ever unknowable — two birds of 
the night. . 


[The lecture was illustrated by lantern-slides. ] 
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Il.—ANCIENT MONUMENTS OF THE GOREBRIDGE 
DISTRICT. 


By Rev. D. W. WILSON, M.A. 


(Read Dec. 17, 1913.) 


SCOTLAND itself, its literature, and its history owe much to 
Sir Walter Scott. He discovered the beauties of our country 
to the lovers of natural scenery in all lands. The Border 
district and the Highlands are under an imperishable debt 
of gratitude to the great writer. What did he not do for the 
history of our country? By his rare and powerful genius he 
has made past epochs live over again. The great men of 
other days have, so to speak, risen from their graves and 
walk about before our eyes. In vision we see them, and in 
intelligence we understand them. And not great men only, 
but the ordinary men and women of an epoch are represented 
to us, so that we catch the mode of their speech, study their 
manners and customs, understand their beliefs and prejudices, 
and really become acquainted with them. It was a very 
great thing, as Thomas Carlyle writes, “To teach all men this 
truth which looks like a truism, and yet was as good as 
unknown to writers of history and others, till so taught— 
that the bygone ages of the world were actually filled by 
living men.” To him is largely traceable that impulse which 
led in this country to the pursuit of archeology. He was a 
tireless student in his investigation of the facts of other days. 
He made the study of them interesting to many, and revealed 
what stores of romantic lore le hidden in the story of our 
past. His historical and antiquarian footnotes in his various 
books, the use which he made of the materials he had hunted 
up, his valuable prefaces with their rich stores of antiquarian 
facts, all tended to awaken men to an interest in the past, and 
to set them on to an investigation of it, 

In our own district of Gorebridge monuments of other days 
have been discovered. Some have been consigned to the safe 
custody of the Antiquarian Museum, and others still exist in 


1913-1914.] <Anczent Monuments of Gorebridge District. 93 


the district, of such a nature that they cannot be removed, 
though they could be destroyed. It should be interesting to 
the members of our Society to know where they are, and to 
try to understand the story which they tell, We are a 
sheltered land in these days in which we live, But it was 
not always so. 

One wave of invasion after another swept over our country. 
It has been the meeting-place for quite a variety of races, It 
has furnished a melting-pot where they were mingled together 
to produce the virile sons of Britain. The Iberians have been 
here, a small dark people who are believed to have come to 
our shores from the Basque Provinces of Spain. There has 
been more than one Celtic wave of invasion. The Brythonic 
Celts came first, and drove the Iberians into the fastnesses of 
the country, or absorbed them as slaves or bondsmen. Then 
came the Godelic Celts, who conquered a large part of the 
country, and pinned up the Brythons in Wales and in the 
kingdom of Strathclyde. Then followed the Romans, who 
occupied at least the South of Scotland for over 400 years. 
This was succeeded by a Saxon invasion, and in no other part 
of Scotland did they find a securer or more general lodgment 
than in our own county of Midlothian. Then over the 
Northern Sea came the Scandinavians, to run up the rivers 
of the land, to plunder the natives, and to make many a 
Danish and Norse settlement on our coasts. All that strand 
of the past has gone on, and relics of it have been discovered, 
and are still being discovered. Many of the place-names tell 
of the Saxon colonisation, others suggest the older Celtic 
settlements. In Gorebridge district, Carrington, Harvieston, 
Halkerston, and Yorkston breathe of the Saxon occupation ; 
while Catcune, Vogrie, and Stobhill have a Celtic origin. 
This is no dry-as-dust study, but one which sparkles with 
living interest, and is iridescent with the glow of a romantic 
past, 

The curtain rises upon the first stage. Our land is in a 
very primeval state. The hills and the rivers, the glens and 
the valleys may have been much the same as they are to-day, 
all else is different. The face of the country was almost 
covered with forests, through whose thickets vast herds of 
wild cattle broke their way. Carnivora preyed upon the 
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herb-eating animals, and were not likely to have much dread 
of the armed savage who intruded on their lairs. His arms 
of offence were poor—rude axes of stone, and spear and arrow- 
heads of flint and chert. Such have been found in the Gore- 
bridge district. When the Celts came, they brought a higher 
type of civilisation with them, the use of bronze implements 
of war and husbandry. One such bronze spear-head was 
turned up by the plough in the district some sixteen years 
ago, and was pronounced by an expert to be not less than 
2500 years old. These remains of Celtic occupation have 
been fairly numerous in our district. They consist of bronze 
spear-heads, stone axes and hammers and querns, British 
camps, earth-houses or weems, and hut-circles. In British 
camps the district is fairly rich. There are at least two 
in Heriot, two in Crichton, one in Newbattle parish, and 
others appear to have occurred in Borthwick ‘parish, but 
all traces of their existence have been obliterated by the 
plough. 

The finest of the British camps occurs in Heriot, and is 
situated on the top of a grassy hill on Borthwick Hall 
Estate. It is very large, and covers several acres of ground. 
It has five ramparts, one within the other. Each rampart 
consists of a ditch in front, with an earthen wall behind. 
It has two entrances or exits. One looks towards Soutra 
Hill, the other to the valley of the Leithen. Its great size 
seems suggestive of a place of refuge as well as of a place 
of defence. No doubt, on the approach of a powerful enemy, 
the tribe to which it belonged hurried thither their cattle, as 
well as their wives and children. This camp is still in a 
good state of preservation. A very distinct example is the 
camp, which occurs on Longfaugh, in the parish of Crichton. 
It has long been known locally as ‘The Roman Camp,’ but 
it is not Roman. It is of British origin and construction. 
It is round, and all Roman camps were square. It is, how- 
ever, a beautifully-preserved specimen. Its ramparts are many 
feet high; one is still extant, but another has been partially 
removed, 

The camp in Newbattle parish is situated east of Gore- 
bridge. It has been long known as the Roman Camp, and 
the remains of a turf wall of square formation have been 
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often pointed out as relics of Roman fortification. It is, how- 
ever, really not Roman in character. The remains are much 
too slight for that. They seem to point to a turf wall which 
formed an enclosure at a comparatively modern date, Still 
there is often a germ of truth in tradition, and the germ 
is here. On the same hill-top there are other walls, more 
massive in character, and suggestive of greater antiquity and 
means of defence. These, however, are not square, but cir- 
cular; they are British, not Roman. They have features of 
special interest. Within the outer wall of the rounded British 
camp are two other smaller circular camps with enclosing ditch 
and rampart. This is, I believe, unusual, and would seem 
to indicate that they were facing a foe likely to prove very 
resolute in attack, and so they had thrown up inner 
defences that they might offer a particularly stubborn 
resistance. 

At one time a Barrow existed in Newbattle parish. It 
stood near the Abbey, was conical in form, 30 feet high by 
90 feet in circumference at the base. It formed a prominent 
and beautiful object in the Abbey grounds, surrounded at its 
base with a circle of standing stones, and crowned on the 
summit with a large fir-tree. On its removal to make way 
for some additions to the Abbey there was discovered in it a 
cist, nearly seven feet long, enclosing a human skeleton. At 
one time there was in the Edinburgh Phrenological Museum 
a remarkable skull, said to have been found in this Barrow 
when it was opened in 1782. 

But the most frequent form of ancient burial-place was the 
eairn, Throughout Scotland these cairns occur, and by prefix, 
or termination, have given place-names to many a farm. The 
term is Celtic in its origin, from the word Kaern, and signifies 
a heap of stones. In the Highlands you find these cairns of 
recent construction, and there is a proverbial Gaelic expression 
among the Scottish Highlanders: “Curri mi clach er do 
cuirn,’ “I will add a stone to your cairn ”—that is, “I will 
honour your memory when you are gone.” Cairns occur, 
and have occurred, in our district. One was found last 
summer on a terrace of Jeffrey’s Course above Tweeddale Burn, 
and another on Soutra Hill similar in character to many which 
occur on the Lammermoors. Others have been found and 
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opened up in Borthwick parish. A group were discovered at 
a place called Sheal Loch on the farm of Torcraik, a little to 
the east of the Carlisle road, and about eleven miles from 
Edinburgh. One of these cairns was very large. About the 
beginning of the nineteenth century, when drainage began to 
be in vogue, a vast quantity of stones were taken from this 
cairn to form stone drains. While this was going forward in 
1814, a stone coffin or cist was found, 24 feet long by 14 feet 
broad. It was formed of four stones that had been set on 
end, with a square stone on the top. An interesting urn was 
found in this cist, which you may inspect in case E. A., No. 12, 
in the Antiquarian Museum. Both cist and urn were filled 
with soft clay. Six other stone coffins have been found here, 
and one, discovered by Dr Jamieson in 1815, held an urn of 
the food-vessel type, and has also been deposited in the 
Antiquarian Museum. In the same place of custody are two 
urns taken from Blacklaw Knoll, Saughland farm, and two of 
the drinking-cup type found on Cakemuir in1857. A bronze 
axe is also there, discovered at Mount-Skip in 1846. 

Other Celtic remains found in our district are those curious 
constructions known as earth-houses or weems. ‘These are 
remarkable relics of primitive domestic architecture. These 
subterranean houses are called weems from the Gaelic word 
wamba, a cave. They seem to have been of two types. 
The shallower and narrower ones appear to have been used 
as a primitive vault, which furnished a depository for the 
ashes of sacrifice; the larger and roomier ones were store- 
houses, built underground, called earth-houses, which served 
to hide a few people and their goods in time of war. Both 
kinds have been found in the district. The sepulchral type 
was discovered in Borthwick parish. It was found in a field 
on Middleton farm, which lies between Borthwick Castle and 
the Middleton Mansion-house policies. One day a plough 
came in contact with its rough masonry at a depth of only 
a foot from the surface. On examination this was found to 
be the roof of an underground stone- built chamber. Dr 
Daniel Wilson, quoting from Pennant’s ‘Tour in Scotland’ 
(1771-1775), describes it as having been pear-shaped, fifteen 
feet in length by two and a half in breadth. The masonry 
was of the rudest description, and nearly the whole space 
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between the walls was filled with a rich black mould 
irregularly interspersed with charcoal, fragments of bone, 
and the teeth of sheep and oxen. 

In Crichton parish exists one of the finest weems in 
Scotland. It was discovered on Crichton Mains in 1869. 
Again the plough was the agent of discovery. One of the 
horses seemed to put its foot in a hole and to stick fast. In 
trying to extricate it the underground chamber was revealed. 
Mr Pringle, the farmer, reported the incident to Mrs 
Callendar of Prestonhall. Her factor, a Mr Maddison, was 
soon on the scene, and under his careful supervision excavation 
was proceeded with. Soon a large and well-built underground 
chamber was cleaned out. The floor proved to be of natural 
rock. The walls were of a Cyclopean style of masonry: no 
lime and no mortar had been used, but the large undressed 
stones had been placed above each other, converging inwards. 
The roof had been covered in with large stone slabs. It was 
also found that the walls were studded here and there with 
square and chiselled stones, manifesting the diagonal and 
diamond markings peculiar to Roman workmanship. There 
are thirty of these stones in the walls. The chamber, pear- 
shaped like the weem of Borthwick, was 51% feet long, 6 feet 
high, and from 7 to 9 feet in width. The chief doorway was 
formed of two upright stones and a covering stone slab, and 
was 3 feet high, 33 inches wide at the top, and 36 inches at 
the bottom. Some 14 feet from this entrance was another 
doorway on the left-hand side 43 inches high, 36 inches in 
width at the bottom, and 33 at the top. 

This is a relic which makes one think. It would be the 
dwelling-place or place of refuge of a great man in the old 
days, and reveals how low the civilisation must have been 
when it was constructed. One wonders when it was formed. 
No definite conclusion can be arrived at. But this we can be 
sure of—it could not have been formed earlier than 80 AD., 
the year that Agricola the Roman general first advanced into 
the Lothians. The presence of stones in the walls displaying 
Roman mason-work guarantees that. Now the Romans re- 
mained masters in this part of Britain until 422, when the 
decadence of the Roman Empire at the heart demanded the 
withdrawal of all troops from the extremities. Was it con- 


98 Ancient Monuments of Gorebridge District, (Sess. 


structed after they had left? It might have been, but hardly 
likely. A Roman camp could not have been far off. These 
dressed stones tell that tale, confirmed by other Roman relics 
found in the neighbourhood. Close to this was the Roman 
road from the south to the north. It came up Leader Water 
from Newstead, near Melrose, on over Soutra Hill, and over 
the ridge of Camphill to Inveresk. A camp must have been 
near by; and if so, Roman civilisation, with its domestic 
arrangements, must have to some extent caught hold of the 
natives. The standard of comfort was wonderfully high, far 
removed from that associated with such a structure as this. 
We know it was so, for at Inveresk the Roman remains 
clearly tell that tale. Villas have been excavated, disclosing 
articles of household use that speak not of comfort merely 
but of luxury also. These disclose a standard of comfort 
far beyond the condition of things suggested by this earth- 
house. Was there no time, therefore, during the Roman 
occupancy when it could have been built? There have been 
two such periods: one about the year 140 a.D., and the 
other between the years 364-367 aD. During these two 
periods there was a great burst in of the native Celts north 
of Antonine’s Wall, which extended from the Clyde to the 
Forth. They broke through the wall, and, possibly with the 
assistance of their Celtic compatriots of the Roman province, 
drove the Romans for a time out of the Lothians. May this 
earth-house not have been constructed at one of these periods, 
preferably the earlier? Most certainly the Romans had been 
in this neighbourhood. The stones with their chiselled faces 
of Roman masonry are witnesses of that. A Roman camp 
of no mere temporary character must have existed near by. 
Other testimony has been discovered in the neighbourhood. 
Some fifty years ago a bronze patella or small pan of Roman 
workmanship was found close by, as also a penannular brooch 
and a clasp or handle. A few miles off, at Currie, in Borth- 
wick parish, were discovered a Roman bronze lamp and a 
bronze eagle. About eighty years ago, near the village of 
Carrington, there was picked up a bronze Roman stamp with 
the Latin inscription Tulliae Tacitae. These have been lodged 
in the Antiquarian Museum, and they all suggest one conclu- 
sion—a Roman camp has been in the neighbourhood, and not 
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far from this weem. Why is its site not known? Simply 
because it has been covered over and buried out of sight 
by the detritus of centuries. The discovery of the Roman 
settlements at such places as Newstead and Inveresk was 
due to accidental excavation, which disclosed what had been 
long hidden away. 


IIL—PLANT GROWTH-RHYVTHMS. 


By Mr R. A. ROBERTSON, F.R.S.E., F.L.S. 


(Communicated, Dec. 17, 1918.) 


THE plant organism receives energy from without, and expends 
it in many ways—in movements, for example, particularly that 
known as growth. Movement may be continuous or inter- 
mittent, depending on the nature of the supply of energy, 
the inherent construction of the organism, and the external 
conditions. In the consideration of the subject, several ques- 
tions are suggested. Is the supply of energy to the plant 
continuous or interrupted? Is the plant constructed for con- 
tinuous or intermittent movement? Is the expenditure of 
energy in growth movement intermittent or continuous? If 
intermittent, is the movement of growth characterised by any 
regularity representing a definite rhythm or periodicity ? 

It is a fact of common observation that the natural supply 
of energy in the form of light and heat available to the plant 
varies, seasonally, daily, hourly; hence even if the organism 
were constructed for continuous movement, the movement 
would be intermittent unless the organism possessed some 
device for energy storage to ensure continuance. The chemi- 
cal compounds built up by the aid of light energy represent 
not only plastic material but also a store of energy available 
when the immediate supply from without is diminished in 
amount. 

The activities of the living plant are only exhibited under 
certain suitable external conditions,—supply of oxygen, mois- 
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ture, and heat; the latter conditions are not uniform in 
nature, but are continually varying, so that even were the 
organism adapted for continuous growth, and the supply of 
energy were continuous, the variation in the necessary con- 
ditions acting on the sensitive organism would tend to produce 
variation in the growth. If growth is intermittent under 
uniform conditions, the inference is that the machine is 
adapted for intermittent growth, and the movement is an 
autonomic one; if the growth varies exactly as the conditions, 
we conclude that the movement is induced. 

Observation and experiment show that all growth move- 
ments are rhythmic, but whether this is due to the nature of 
the organism or to the influence of external conditions, or a 
combination of the two, is not in every case quite clear. 

1. ANNUAL PERIODICcITY.—In countries which have a seasonal 
alternation—for example, a wet and dry season in the course 
of the year—the vegetation exhibits alternating phases of 
activity and rest. Commencing in spring, growth accelerates 
to a maximum in summer, slows off gradually during autumn, 
and ceases in winter. This runs parallel with variations in 
the light, temperature, and general climatic conditions; the 
natural tendency is to associate the two as cause and effect, 
and to regard the annual periodicity as an induced phenomenon. 
This does not exhaust the subject; experiment has supplied 
other facts which throw additional light on the question. 

When stored in the dark, even at suitable growth tempera- 
ture, tubers will remain in a dormant condition until a given 
period has elapsed, when they will sprout even if the tempera- 
ture be lowered. Deciduous trees retain their annual period- 
icity when cultivated under uniform conditions in a warm 
and well-illuminated greenhouse. Beech and oak transported 
to Madeira, where the temperature is favourable for growth 
throughout the year, continue to foliate and defoliate as 
usual. On the other hand, in South Java, under a temperate 
and uniformly moist climate, the oak and the apple after 
several years lose their periodicity and grow like evergreens ; 
but while the organism as a whole has lost its rhythmic 
growth, there is still a rhythmic growth in the individual 
members, although these rhythms do not synchronise; thus 
on the same tree shoots may be found simultaneously showing 
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the spring, summer, autumn, and winter phases. Other plants 
in Java again foliate and defoliate independently of the 
external conditions, and this takes place at different times in 
plants growing in contiguity, evidencing that each individual 
has its own autonomic and not induced annual rhythm. 

2. DatLty PerrRiopiciry.—In the course of the day of 
twenty - four hours there is considerable variation in the 
external conditions,—the alternation of light and darkness, 
accompanied by changes in temperature, humidity, and other 
atmospheric conditions. What is the influence of the sum 
of these conditions on daily growth? This question can be 
answered by experiment. 

Apparatus and Methods of recording Gr oan —The first 
recorded experiment on the longitudinal growth of shoots is 
that of Stephen Hales, the founder of modern experimental 
physiology (‘ Vegetable Statics,’ p. 331, Plate 18). Hales’ 
apparatus was of the simplest, consisting of a stick with a 
number of pins fixed in it at intervals of a quarter of an inch. 
Dipping the pin points in red-lead and oil he marked a young 
vine shoot, and then measured the increase of the intervals 
after the lapse of some time. For demonstration purposes 
this method is still useful. Other devices are direct measure- 
ment of the object by means of a millimetre scale fixed 
alongside and some form of simple auxanometer, such as that 
described in ‘ Proc. Scot. Mic. Soc.,’ 1908, vol. v. pp. 66-69. 
The growth of roots may be measured by enclosing the root 
in a vertical graduated tube filled with water, and taking 
readings from time to time. For accurate research an auto- 
matic recording auxanometer is necessary, by means of which 
continuous records for long periods can be obtained. 

The first elaborate researches on Periodicity are those of 
Sachs (Arb. Bot. Inst., Wiirzburg, 1874, Bd. 1, pp. 99 et seq.) 
and Baranetzsky (Mem. Acad. Imp., Petersburg, 1879, 7 Ser., 
vol. xxvil. pp. 1 e¢ seg.). Sachs was the inventor of the 
auxanometer, and was the first to demonstrate clearly the 
daily periodicity. He showed that it. was affected not by 
light variation alone but by all the accompanying environ- 
mental conditions. Baranetzsky improved the apparatus and 
extended the research. Both investigators worked with 
shoots artificially subjected to an alternation of twelve hours’ 
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light and darkness. Sachs concluded that an autonomic 
variation underlay the daily periodicity, Baranetzsky that the 
phenomenon was an induced one. 

My own investigations include an examination of root 
periodicity which has hitherto not received as much atten- 
tion as that of shoots, and regarding which there is a differ- 
ence of opinion as to whether it exists or not. At the outset 
it was necessary to devise a piece of apparatus for automati- 
cally recording root-growth. 

This may be described as a U-tube, the curved part of 
which is replaced by a metal box containing two light pulleys. 
The tube is filled with water, and in one arm a seedling is 
fixed with its root depending into the water, the root tip in 
contact with a light float; from the float a thread passing 
over the two pulleys and up the other arm of the tube is 
attached to the distal arm of a recording lever, the other arm 
of which bears a pen making a trace on the clock-work drum 
of the auxanometer. 

Long continuous records were taken extending from ten to 
forty days. The experiments were carried on under the 
natural conditions of illumination; thus, instead of an artificial 
twelve hours’ day and twelve hours’ night, which is only 
occasionally found in nature, plants experimented on in 
December were subjected to the natural daylight of eight 
hours and darkness of sixteen hours, while in midsummer the 
conditions were reversed. 

The tracing on the drum supplies data necessary for cal- 
culating the amount of growth of the organ for any interval 
of time, and for the construction of growth curves. For the 
purpose of exact comparison of the growth of different organs 
of the same plant, or of corresponding organs of different 
plants, as the length of the growing region is not constant, it 
is necessary to calculate the rate of growth—ze., the amount 
of growth per unit length taken as one millimetre per unit 
time, one minute. The figure thus obtained is the Coefficient 
of Growth. The Coefficient of Growth 


Amount of Growth 


a Length of Growing Region (in mms.) x Time (in minutes). 


Consideration of numerous experiments (‘ Proc. Roy. Soc. 
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Edin.” 1912-13, vol. xxxiii. pp. 85-102) led to the following 
conclusions :— 

1. Daily periodicity in shoots continues to be manifested 
even when the conditions are changed, as for example when 
the shoots are subjected to constant darkness. 

2. Roots under the natural conditions of constant darkness 
exhibit periodic growth, which is found to continue when the 
conditions are changed and the roots are subjected to alternate 
light and darkness. 

3. The general conclusion was that an autonomic rhythm 
underlay the daily periodicity of growth of root and shoot, 

\ 

Four-Day PERIODICITY.—Several years ago, while examining 
some particularly long-growth records which extended con- 
tinuously over periods of one to two months, I discovered 
a hitherto unrecorded growth periodicity of greater extent than 
the daily one, being on the average of four days’ duration. 
This was referred to in the communication to the Scottish 
Microscopical Society already mentioned, and the results of a 
fuller investigation were communicated to the Royal Society 
(Joe. cit.). 

This periodicity is generally present in the organs of the 
higher plants, and appears to be of autonomic origin. It 
manifests itself as a gradual acceleration of growth extending 
over four days, when a maximum rate is attained, whereafter 
follows a fall in the rate to a minimum, immediately or 
slowly, occupying again four days, and so on repeatedly. 


GENERAL ConcLusions.—1. We may visualise the growth 
of an organ as made up of a series of waves, every fourth 
wave larger than the three preceding, and the successive 
fourth waves progressively larger, until the acme of the Grand 
Period of growth is attained. 

2. The living plant has an innate tendency to periodic 
expenditure of energy in growth which finds expression in the 
annual, diurnal, and four-day rhythms. These are influenced 
and modified by variations in the condition of environment. 


[Numerous lantern-slides were shown to illustrate this 
lecture. | 
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IV.— TREES AND SHRUBS, &c., OF BRITISH 
COLUMBIA AND WASHINGTON. 


By Mr F. R. 8S. BALFOUR anp Mr W. BALFOUR GOURLAY. 


(Communicated, Jan. 31, 1914.) 


Tus lecture is the result of a trip to the Pacific coast, made 
last autumn by my cousin Mr Balfour Gourlay, my wife, and 
me. We spent some time at Lake Louise in the Rockies, at 
Glacier in the Selkirks, and we made camping expeditions 
into the Olympic Mountains of Washington, and to Paradise 
Valley on the southern side of Mount Rainier, which is also 
in Washington, and the highest peak in the United States. 

The flora of these several regions is rich and varied ; a great 
many plants are found common to all these ranges, yet the 
species characteristic of each are very different. 

The plants of the Rockies are suited to severe conditions of 
drought and cold—ze., thick-leaved, and with small leaf ex- 
posure ; while in the Selkirks, and still more on the coast, the 
plants are universally more moisture-loving, with luxuriant 
growth of leaf and stem. In the western ranges we find 
Alpine species at altitudes of two or three thousand feet 
higher than the same species are found in the Rockies. The 
rains of the Pacific are precipitated on these mountains before 
reaching the great Continental backbone of the Rockies. 

The species are for the most part very different from those 
of Europe, yet many of our genera are closely represented— 
saxifrages, drabas, calthas, anemones, and many more; while 
a few species are identical with our own-—e.g., Dryas octopetala, 
Pinguicula vulgaris, Vaccinium vitis-idea, Arctostaphylos wva- 
USI. 

Speaking generally, the Alpine plants of these regions more 
closely resemble those of our European Alps than the flora of 
the mountains of Eastern America. 

Many of their most striking plants we do not have at all: 
the Castileia family of many species and colours, well known 
as the ‘Indian Paint-Brush, which we found from 8000 feet 
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in the Rockies to sea-level in Vancouver Island, and the 
lovely Clintonia uniflora, are the instances which first occur 
to me. 

The western mountains are the land of shrubs, and it is 
curious to think how many of the best-known exotic shrubs 
which we can see everywhere in this country come from 
British Columbia, Washington, and Oregon, such as Berberis 
aquifolium (mahonia), Ribes sanguineum, Gaultheria Shallon, 
Rubus spectabilis, and R&R. nutkanus, Spirea ariefolia, and 
S. Douglas, which have established themselves in many 
British gardens. 

Lake Louise is reached from Laggan on the Canadian Pacific 
Railway, and lies six miles south of the line and 1000 feet 
above it, the line itself at Laggan being 5000 feet above sea- 
level. The lake is surrounded by dense forest of Abies sub- 
alpina and Picea Engelmannii, the former curiously rare in 
European cultivation when one considers how easily the seed 
can be obtained; Veitch was the only nurseryman I could get 
it from a few years ago, and his plants were costly. These 
two trees are exactly similar in habit, and can scarcely be dis- 
tinguished at a cursory glance except by the upright cones of 
the silver fir and the hanging ones of the spruce. There are 
thickets, too, of Pinus contorta—the commonest tree of the 
Rockies, which springs up at once after a forest fire has swept 
the ground. Higher up, 1000 feet or more above the lake, 
grows the rarest of all larches, Zaria Lyalli, discovered and 
described by a Scotsman, David Lyall, who accompanied the 
American Boundary Commission in the middle of the last 
century. We found many charming shrubs, none so delight- 
ful as the white and deliciously scented small-flowered Rhodo- 
dendron albiflorum of Hooker. It was in full bloom, and grew 
in great masses mixed with Menziesia ferruginea, Ledum groen- 
landica, and Kalmia microphylla, the mossy ground below gay 
with the nodding little bells of Linnwa borealis and its trailing 
sprays of shining leaves. Higher up above the timber level 
close to the snow were beds of the white Cassiope and purple 
Lrianthus, the sole representatives in those regions of the heath 
tribe. Higher still at Lake Agnes, among the glaciers and 
moraines, we found the ‘ Indian Paint-Brush,’ forming patches 
of the brightest scarlet here and there, with many other de- 
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lightful low-growing flowers, the purple Penstemon fruticosus 
and white Pulsatilla occidentalis. 

The Rockies are a silent land; there are few birds and 
beasts; the sudden shrill whistling of the marmots among the 
higher rocks startles you greatly. There are little striped 
chipmunks so tame as to feed from your hand. Of the larger 
animals the Rocky Mountain goats are plentiful enough, a 
curious long-faced beast, more nearly allied zoologically to the 
antelopes than the goats. The Rocky Mountain sheep (Ovis 
montana) has been driven far into the fastnesses by the railway 
down in the valley. 

Our next stopping-place was the little wooden hotel at 
Glacier station in the Selkirks. Here the timber takes on a 
western and luxuriant look, Tsuga Albertiana, Thuya gigantea, 
and the Douglas fir being the prevailing trees, with the graceful 
Tsuga Hookeriana forming dense forests higher up right to the 
edge of the glaciers. The mountain peaks are higher and the 
glaciers much larger than those of the Lake Louise country. 
The great licilliwaat Glacier, with Mount Sir Donald tower- 
ing above it, is a very splendid and never-to-be-forgotten 
spectacle. Many of the Canadian Pacific pioneers have left 
their names on the mountains. We saw here two interesting 
mountain-ashes, Sorbus occidentalis and S. sitchensis, with their 
fruit beginning to colour. The gooseberry and raspberry tribes 
are represented by many fine species, and in the valleys grows 
a beautiful alder, Alnus sitchensis; also that most detested of 
all western shrubs, Fatsia horrida, or ‘ Devil’s Club.’ Stories 
are told of men who, having lost their way and become en- 
tangled in thickets of these prickly stems, have died from the 
results. The most charming of the smaller plants are Mimulus 
Lewisit, the red flowering musk which fringes the watercourses, 
and the delicate waxen Clintonia uniflora. I must not for- 
get, too, the several charming blaeberries, of which the com- 
monest were Vaccinium ovalifolium and V. globulare, the 
fruit of both much the same in size and flavour as our own 
blaeberry. High up at timber-line grows Pinus albicaulis, 
the most interesting of the five-needled Alpine pines, as, 
unlike the others, it is of great rarity in cultivation, no doubt 
owing to the fact that the squirrels and Clarke’s Crows almost 
always pick the seeds out of the cones before they are ripe. 
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There are many long-furred wood-rats, whistling marmots, and 
poreupines throughout the range, but few large animals except 
black bears, which are common enough. 

After some days spent in Vancouver, Victoria, and Tacoma, 
we began our expedition into the Olympic range of Washing- 
ton. A glance at the map will show how these mountains 
fill that north-west corner of Washington which terminates 
in Cape Flattery, discovered and named by Captain Cook. 
Fourteen years ago I made an expedition into the range 
from the south; again, seven years ago, I camped for a week 
in one of its unknown southern valleys. On this occasion 
we went in from the north, up the Elwha river, which, rising 
in the main ridge, debouches opposite the southern end of 
Vancouver Island into the Straits of Juan de Fuca. The 
river, like all those of that country, is full of fine rainbow 
and ‘Dolly Vardon’ trout, and we lived on the fish we 
caught during our trip. A guide and horses met us six miles 
from Port Angeles where we landed from the steamer, and we 
soon were wandering in Indian file up a trail beside the river, 
through groves of the great maple (Acer macrophyllum),the tallest 
of all poplars, P. trichocarpa, and the most graceful of alders, 
A. oregona. Here and there a huge Thuya gigantea, 30 feet or 
more in girth and 250 feet high, reared its head above the 
deciduous trees, and everywhere as far as eye could see, mile 
after mile, were Douglas firs and hemlock spruces. Indeed 
that country has never been surveyed owing to the impene- 
trability of the forests, which densely clothe it from end to 
end. I can imagine nothing more beautiful than those moss- 
covered stems of the maples, poplars, and alders rising from 
rocky ground, where the great fronds of the ferns Aspidiwm 
munitum and the ‘maiden-hair’ Adiantum pedatwm find 
foothold among the crannies and dead wood. 

The wapiti, or ‘elk’ as the Americans insist on miscalling 
it, is abundant, and we saw many of their huge antlers lying 
where they had been cast a few months earlier. The 
strangest of the fauna is the sewellel, a mysterious rodent of 
nocturnal habits, which lives in holes in the boggy ground and 
gathers neat bunches of leaves which he lays down carefully 
and in order at the mouth of his burrow. He is a little- 
known fellow, weighs about four or five lbs., and has forefeet 
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which remind one of a mole’s ‘hands.’ ‘There are great 
grey kingfishers, several species of woodpeckers, and grouse, 
and a dipper exactly like our own in his habits but lacking 
the white waistcoat. I must not forget the two species of 
humming-bird, which go all the way to Central America in 
winter. The grey and red squirrels have an engaging way of 
waking you in the morning by biting off, and letting fall on 
your tent, the cones of Abies grandis, which grows here to its 
greatest size. 

As one climbs up away from the river, the trees diminish 
in size till Pinus contorta and the mountain hemlock take the 
place of the great silver firs, hemlocks, and Douglas of the 
valleys. The main range is not very high, no peak I think 
exceeds 9000 feet, but they are covered all summer long 
with snow for the last thousand feet of their height. 

The flora is little known, and I would like to think that my 
lecture might induce some one to seek immortal fame by going 
to the Pacific coast to write a handbook on its shrubs. We 
gathered seed of three charming roses, two elders, the beauti- 
ful little Cornus canadensis, and low-growing Lubus pedatus, 
the grey-leaved Arctostaphylos manzanita, Amalanchier alni- 
folia, and many gooseberries, currants, and raspberries, two 
prunus, anda crab. Of bulbous plants, Zrilawm grandiflorum, 
Erythroniwm of three species, and Laliwm columbianum are the 
most interesting. As one would expect in a land of so much 
rotten wood and deep humus, there are many parasitic plants, 
and we took roots of three or four species of pyrola, including 
P. uniflora and P. rotundifolrva var. bracteata. 

Our next expedition was up Mount Rainier to Paradise 
Valley. This splendid peak was first seen and named by 
Vancouver in May 1792. Above timber-line, where the 
great Nisqually glacier winds its way down the south side 
of the mountain, are natural meadows so full of flowers that 
they remind one of nothing so much as the pictures of the 
Austrian Tyrol, which recur year after year in the Academy, 
and which make one think that surely the artist exaggerates 
the colour. <A light railway from Tacoma now takes you for 
forty miles through dense forests up to the edge of the 
National Park, in the midst of which this great mountain stands; 
a drive of a dozen miles more over a splendidly engineered 
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Government road brings you to the foot of the Nisqually 
glacier. I know of no district where so many species of 
conifers can be seen together as on that drive: Picea sitchensis, 
Abies nobilis, A. subalpina and A. amabilis, Tsuga Albertiana and 
T. Hookeriana, Pinus monticola, P. ponderosa, and P. contorta, 
Cupressus nootkatensis, Thuya gigantea, and the omnipresent 
Douglas,—a round dozen. Where the timber ends the flowers 
begin, and for miles it is like walking through a garden. I 
cannot do more than mention a few of the more beautiful,— 
Veronica Cusicki, Caltha leptosepala—a white marsh-marigold, 
Polygonum bistortoides and Dodecatheon Jeffreyi in all the wet 
places, Erythronium montanum, Aster pulchellus, Chimaphylla 
umbellata—the little shrubby plant misleadingly called locally 
‘Princes Pine, Polimonium humile, Lupinus Lyallui, Gentiana 
callicosa, Lutkea pectinata, Saxifraga Tolmeti, Phlox diffusa, and 
many more too numerous to mention. The mass of colour 
was quite bewildering, and over all towered that great extinct 
volcano, Mount Rainier, close on 15,000 feet high, girt with 
7000 feet of perpetual snow from which six great glaciers 
radiate. More than a dozen years ago I rode through those 
woods, long before railway or road was projected; the ease 
with which this wonderful valley can now be reached is not 
an unmixed advantage to those who, like myself, prefer the 
discomfort and difficulty of an expedition with pack-horses, 
but at any rate it gives no excuse to travellers to miss seeing 
this amazing natural garden. 


[Many lantern-slides were shown in illustration of this 


paper. | 


On February 25 Mr W. Wright Smith, M.A., read a paper 
on “Life in a Tropical Garden,” illustrated by lantern-slides. 
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V.—ABNORMAL GROWTH IN FIR AND 
SPRUCH TREES. 


By Mr STEWART ARCHIBALD, Corresponpine MEMBER. 


(Read March 25, 1914.) 


AMONG straight-stemmed trees such as Fir and Spruce, many 
have the great misfortune to ‘lose their heads, for which 
squirrels, wind, and snow are the responsible agents. When 
such a calamity occurs, Nature steps in and tries what she 
can do to repair the damage. Many of the broken trees 
are, however, irretrievably ruined, being broken too far down, 
and the branches that are left having little vigour in them, 
the broken stumps soon die completely. But if the breakage 
has taken place nearer the top, and the branches that are 
left are growing at all vigorously, Nature causes one or more 
of those in the topmost whorl to curve upwards and assume 
the function of leader, the top of these branch-leaders 
ultimately reaching a height almost equal to that of the 
uninjured trees around. Sometimes a branch-leader turns 
very sharply up, its line being only about its own diameter 
out of that of the parent stem. Generally, however, they 
take a wider sweep, the arc of quadrant formed having a 
radius of from one to three feet. Last winter I had occasion 
to handle a great number of these tops when helping to burn 
the brush in a wood which was being cut near by, pruning 
out the best tops and branches to be carted for firewood. 
Among these there is a very good sample of a decapitated 
spruce. The woodcutters sawed it through just below the 
topmost whorl of branches, four of which turned upwards 
to form leaders, having a spread of about six feet. The 
twigged points of these branches having been cut away, the 
little remaining bit of the trunk and the curving branches 
iook like the head and horns of some giant beast. 

The chief point of interest is this. When one of these 
side leaders is cut through in the curve, the growth is seen 
to be very unequal and one-sided, as shown by the annual 
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rings and the position of the pith, which is near the inner 
side of the curve, so that almost the whole addition to its 
diameter was made in the outer side. . Why should the cell- 
formation be so much more active on the outer than on the 
inner side ? 


[Sections of trees were shown, descriptive of above. | 


At the same meeting a contribution on “Gnats and Mos- 
quitoes: A Study in Adaptation,” with lantern illustrations, 
was given by Dr Marion I. Newbigin. 


On April 22,1914, was read the report of Mr W. C. Craw- 
ford, who went as a delegate to the Meeting of the British 
Association. Mr Charles Campbell gave a paper on “Spring 
Migrants,” with lantern illustrations; and Mr D. A. Boyd’s 
subject was “ Notes on Phycomycetes and Ustilaginez of the 
Forth Area” (see p. 180). 


VI—THE COMMON HOUSE FLY. 


By Dr W. G. AITCHISON ROBERTSON, D.Sc., F.R.C.P. 


(Read October 28, 1914.) 


THouGH the house fly be small in size, this is no measure of 
its interest to us not only as microscopists, but as biologists, 
economists, and lastly as sanitarians. The literature dealing 
with the fly is most extensive, though, I am sorry to say, 
chiefly of a condemnatory nature. One has to go far back 
in history to find an author who gives a tribute of praise to 
our domestic friend, or enemy as he is so often called. 
VOL. VII. H 
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Lucian, the Roman humorist and philosopher, who lived in 
the early part of the second century and in the reign of 
Trajan, wrote an encomium on flies. He says that ‘it might 
be reckoned among the kingdom of birds, because the beauty 
and delicacy of its wings excel those of birds as linen and 
wool are inferior to silk. It is covered with a fine down, 
and, when seen in the sunshine, there is as great variety of 
colour as in the peacock’s tail or in the pigeon’s neck. Its 
eye is large and shines like horn, and its head is fastened to 
its body by a neck and can move in every way. Several 
shining divisions cover the belly, like plates in a coat of 
armour. It has a small trunk that performs the office of a 
mouth, having at the end of it a sort of tooth, and it is with 
this that it wounds, or draws up blood or milk. Its foremost 
pair of legs supply the want of hands; with these he scours 
and dresses himself and also feeds himself. Its origin is base, 
being engendered by putrefaction; it is at first but a worm, 
then, by little and little, it turns to a bird, shooting out its 
legs and wings. It is in man’s company as long as it lives, 
and freely takes of all his food, with the exception of oil, 
because that is fatal to it. It seems to live only in the 
light, for it rests at night, when it neither flies, nor sings, 
nor moves.’ 

Homer, the greatest of all poets, compares the most excel- 
lent of heroes not to a lion or boar, but to the constant and 
intrepid mind and boldness of the fly. ‘Though you remove 
and drive him away, yet he will not be gone, but hovers 
about, seeking the means of giving his bite.’ Homer is very 
fond of flies, and mentions them frequently ; he applies to 
them a very pretty epithet, calling them sweet and their 
flocks, nations. ‘The fly reaps the fruit of the labour of 
others, and everywhere finds a full table. For him the goats 
are milked, and. for him as well as for man the bees make | 
honey. For him do the confectioners make their sweetmeats, 
and he tastes them before the kings themselves, with whom 
he feasts, marching about the table and eating with them. 
The fable tells us that the fly was originally a very beautiful 
but very loquacious woman, a perpetual tatler, as well as a 
singer. She was rival to the moon in her love for Endymion, 
and the moon, enraged with her, turned her into a fly.’ 
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John Ruskin also evinced an intense admiration for the 
fly, and, in his ‘Queen of the Air’ we find him writing, “I 
believe that we can nowhere find a better type of a perfectly 
free creature than in the common house fly. Not only free, 
but brave; and irreverent to a degree which I think no 
human republican could by any philosophy exalt himself to. 
There is no courtesy in him; he does not care whether it is 
king or clown whom he teases; and in every step or pause 
there is one and the same expression of perfect egoism, perfect 
independence and self-confidence, and conviction of the world’s 
having been made for flies. Strike at him with your hand 

. and he alights on the back of it. You cannot terrify 
him, nor govern him, nor persuade him, nor convince him. 
He has his own positive opinion on all matters; not an un- 
wise one, usually, for his own ends. He has no work to do— 
no tyrannical instinct to obey. . . . But your fly, free in the 
air, free in the chamber,—a black incarnation of caprice— 
wandering, investigating, flitting, flirting, feasting at his will, 
with rich variety of choice in feast, from the heaped sweets 
in the grocer’s window to those of the butcher’s back-yard, 
and from the galled place on your cab-horse’s back to the 
brown spot in the road, from which, as the hoof disturbs him, 
he rises with angry republican buzz—what freedom is like 
his ?” 

It is well named the common fly—for there is hardly a 
spot on the inhabited globe where it is not found. It has 
been carried to every region to which man has travelled, and, 
no matter how uncongenial the climate may have been to its 
early progenitors, succeeding generations have adapted them- 
selves to either tropical or sub-arctic conditions, so that it has 
thriven. Of course certain climatic conditions favour its 
multiplication, and so in warm and often insanitary countries 
we find the common fly existing as a plague. Even in our 
own country, during a hot summer, the cheaper boarding- 
houses and eating places become the peculiar habitat of these 
insects, to the great annoyance of the visitors. The more 
overcrowded and therefore insanitary the poorer parts of our 
large cities are, the greater is the number of flies, and we shall 
see later the direct influence which they have in lowering the 
health of the community. 
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_ The fly is a very old friend. Probably they made their 
first appearance during the formation of the tertiary rocks, as 
fossils of flies occur in them. We often see flies embedded in 
the fossil resins known as amber. 

Natural History—The common house fly got its scientific 
name from Linneus in 1761, when he called it Musca 
domestica. There are many other flies found in dwelling- 
houses along with the house fly, but they never exist in 
anything like the same number, and even a slight examination 
will show how greatly they differ from it. 

The lesser house fly (Fannia canicularis) is often thought 
to be a young fly not fully grown. This of course is not 
true, as when a fly emerges from its pupa case it is fully 
grown. The lesser house fly is of a lighter colour and more 
delicately built. It also appears earlier in the year and 
prolongs its stay later than the common fly. Under excep- 
tional conditions, however, the domestic fly may be smaller 
than normal, and this is probably due to unfavourable con- 
ditions during its larval stage—e.g., insufficiency of food or too 
great dryness of the foodstuff. » 

Another fly, the Stomoxys calcitrans, may also be mistaken 
for the house fly, and then it is erroneously concluded that 
the common fly has bitten one, when in reality it is the awl- 
like proboscis of the stomoxys which has caused the injury. 

The house fly belongs to the group Muscide, which is 
one of the sub-orders of the Diptera or two-winged flies. The 
body, 4-inch long, is composed of head, thorax, and abdomen. 
The remarkably mobile head is connected with the thorax by 
a very slender neck, and carries the maxillary palps and the 
proboscis. The upper part and sides of the head consist 
mainly of the large compound eyes. In the case of the males, 
the eyes are set closely together, and wider apart in the 
female. In addition to the compound eyes, the fly possesses 
three simple eyes or ocelli, set in triangular form on the 
crown of the head. The antennz, which act as organs of 
touch and probably smell, are placed between the eyes, and 
each consists of three segments. The fly has four black lines 
on the back of its thorax, the bristles of the antenna are 
feathered, and the vein which ends near the tip of the wing 
is distinctly elbowed. The whole surface of the fly is more 
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or less covered with bristles, and these easily become con- 
taminated with filth. The thorax consists of three segments, 
firmly united, and carries the single pair of wings, the 
halteres, and three pairs of legs. The dark lines running 
through the wings and forming the supporting framework of 
the wing membrane are termed veins or nervures, and the 
intervening areas, cells. The differences in the arrangement 
of the veins allow one to distinguish the common house flies 
from others. Behind the wings the pair of halteres, balancers 
or poisers, are placed. Each has a conical base, on which are 
sense organs, and which supports a slender rod, with a round 
knob at the end. Lach haltere can, like the wings, be rapidly 
vibrated. Each leg consists of five segments—coxa, tro- 
chanter, femur, tibia, tarsus. Each of the six feet is pro- 
vided with two claws and two sticky pad-like structures, 
called pulvilli. The walking surface of these pads is thickly 
covered with hairs, and secretes a sticky fluid which enables 
the fly to adhere to polished surfaces. 

The abdomen is composed of eight segments in the male 
and nine in the female. The segments succeeding the fifth 
are greatly reduced in the male, and in the female form the 
tubular ovipositor, which is usually retained within the ab- 
domen. The skin of the fly consists of a hard chitinous 
layer with softer portions at the joints, and acts as a skeleton 
for the attachment of muscles and other structures. The 
muscular system is exceedingly well developed; the thoracic 
muscles are enormous, and almost fill the thorax. They are 
arranged in two series—six pairs running longitudinally, and 
six pairs vertically, and these control the wing movements. 
Numerous other muscles exist also in the head, abdomen, 
and legs. 

Let us now look briefly at how the fly lives, moves, and 
has its being. The mouth parts are specially interesting, not 
only for their anatomy but from the facility which they have 
in carrying micro-organisms obtained from semi-liquid or 
putrescent substances. The mouth appendages form a very 
complicated structure, but most prominently we note a pro- 
boscis—not adapted for piercing but for sucking. It can 
be retracted or protracted, and is made up of an upper and a 
lower portion; the upper carries two curved bristly lobes; 
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while the lower or true haustellum is expanded at the tip 
into two lobes, called the oral lobes. On their under surface 
they bear transverse chitinous bars, called the trachez (pseudo- 
trachez). These hard ridges enable the fly to rasp solid food 
—eg., sugar. The orifice of the haustellum is situated be- 
tween these lobes. There are two pairs of salivary glands— 
the lingual are of great length, extending far back into the 
abdomen, and are greatly convoluted near the stomach. 

Liquid food is sucked into the pseudo-trachee of the 
labellum and so to the mouth, and in the case of solid food 
the contents of the crop and salivary glands are forced out 
and over the food in order to. moisten it. These pseudo- 
tracheze are incomplete membranous tubes, embedded more 
or less completely in the oral surface of the labellum. 
Through the long fissure, fluid is sucked up and _ passes 
into a gutter, which opens between the prestomal teeth, which 
are ten in number. When at rest the oral surfaces of the 
labellee or oral lobes are opposed to each other, but they are 
spread out when the fly feeds, so as to form an oral disc. 
When the teeth are used to scrape some solid substance the 
oral lobes are more widely opened out. When a fly feeds on 
a fluid or semi-fluid substance, it merely applies these oral 
lobes to the surface and sucks up the fluid. When, however, 
the food is solid, the fly moistens it by ejecting saliva and 
then strong sucking movements are made. When sucking 
dried sputum, the fly puts out a large quantity of saliva and 
moistens a relatively large area, then it sucks up as much 
as possible and moves on to a new area. You must have 
noticed that flies prefer the margin of the milk-jug to the milk 
itself—in other words, the sweet dried milk is more attractive 
to it than the more or less watery solution, and the process of 
absorption of the dry milk is the same as in the case of the 
sputum. One may see a fly constantly applying its proboscis 
to the surface over which it is walking, doubtless with the 
object of obtaining nourishment, and the imprints of their oral 
lobes can be meas out by the microscope. 

The alimentary system is much simpler than in the case 
of other flies—as, for example, the blow fly. There is first a 
narrow pharynx, supplied with strong muscles, which’is con- 
tinued as a wider cesophagus or gullet, a proventriculus or 
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chyle stomach, a crop, a ventriculus or true stomach, a fore 
and a hind intestine. The proventriculus has muscular walls, 
and probably acts as a valvular organ and a pumping stomach 
also. The food swallowed almost certainly goes directly to 
the crop. This is a double organ, the walls of which are com- 
posed of non-striped muscle situated in the abdomen, and acts 
merely as a temporary storehouse of food, for the latter 
remains unchanged during its stay here. Pumped back again 
by the proventriculus, the food now passes as required to the 
true stomach, which is in the form of a tubular structure, with 
greatly folded walls and saccules, which runs directly from the 
thorax backwards to the abdomen aud ends just over the 
dilatation of the crop. The small intestine carries on the food, 
and after coiling on itself four or five times it leads into the 
large intestine, and so to the rectum. If the fly is feeding | 
abundantly it first fills its crop, and then continuing to feed 
the food passes directly into the true stomach. If a fly 
be examined three minutes after it has fed, all the food is 
found in the crop. After ten minutes, the food is just begin- 
ning to pass into the stomach. After fifteen minutes, the 
upper third of the stomach is full. After two hours, the 
stomach is three-quarters filled. After a single feeding, the 
crop may remain full as long as four days, so providing a 
supply against any future scarcity of food. 

After feeding, the fly behaves much like another familiar 
but somewhat larger domestic pet. It proceeds to clean itself 
by rubbing its legs together and by passing them over its 
head and wings. At intervals it ejects large drops of liquid 
from the proboscis, which may grow until they are equal to the 
fly’s head in size. The droplet may be withdrawn and ejected 
several times, or it may be deposited on the surface, forming 
the familiar ‘fly blow’ on mirrors or window-panes. When 
flies have fed on food infected with micro-organisms, in these 
‘vomit’ stains the organism can be found. 

In the head is the large cephalic ganglion which corresponds 
to the brain, and through a small opening in which runs the 
cesophagus. Another large nerve mass lies in the thorax and 
is joined to the brain by a median nerve cord ( = spinal cord). 
From each of these ganglia nerves run to the various organs 
and limbs. Thus from the front of the cephalic ganglion two 
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nerves run to the antenne, another to the ocelli and optic 
lobes which supply the large compound eyes. In the nervous 
substance we find uni-, bi- and tripolar ganglion cells. Each 
compound eye contains about 4000 eye elements. Hach 
consists of a transparent cornea, a transparent rod known as 
the crystalline cone, and a cluster of percipient elements 
known as the retinula, and these in turn are continued back 
to the cephalic ganglion by the optic nerve. Probably what 
the fly sees is a mosaic image built up of the innumerable small 
images furnished by the separate eye elements. 

The heart is a long vessel which lies just below the dorsal 
surface of the abdomen, along almost its whole extent. It is 
made up of four large chambers, and blood is carried from it 
forwards by a long vessel. The heart contracts rhythmically 
and drives the colourless blood throughout the body-cavity, 
which forms a closed chamber, and thus all the organs are 
bathed in blood. This blood is crowded with corpuscles, 
mostly containing substances of a fatty nature. There is also 
a body known as the ‘fat body,’ consisting of very large 
cells and lying below the coils of the intestine. Before 
hibernation it seems to fill almost the whole of the abdominal 
cavity, and after hibernation it shrinks almost to nothing. 
This fat body receives a very rich tracheal supply, and in it 
are stored the products of digestion. 

The respiratory or tracheal system is most highly developed 
and occupies more space than any other anatomical structure. 
By means of the trachexz, which are thin-walled branching 
tubes, supported by chitinous rings, air is distributed to every 
organ of the body, in which minute ramifications run in all 
directions. The system consists of tracheal sacs of varying 
size with extremely thin walls, and from these run the trachee, 
but, in the case of the abdominal trachee, they run independ- 
ently from spiracles. The anterior thoracic spiracles are large 
vertical openings in the thorax above the anterior legs, and 
supply the head, legs, most of the thorax, and a large part 
of the abdominal viscera. The posterior thoracic spiracles are 
situate at the back part of the thorax, and supply only part of 
the thorax. There are seven pairs of abdominal spiracles in the 
male and five in the female. These communicate with trachee, 
which ramify among the abdominal viscera but are not connected 
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with sacs. Air is driven through all this complicated ramifica- 
tion of tubes by muscular action in the insect. While resting, 
only slight movement of the abdominal muscles are to be 
noticed ; this suffices to induce sufficient oxidation of its tissues 
while quiescent. On the other hand, the muscles of the wings 
are relatively of enormous size. The faster the flight, therefore, 
the more rapid and intense the respiration. The action of the 
wings resembles a force-pump. Indeed the two actions of 
muscular contraction and relaxation and of respiration are 
mutually interdependent. Just think for a moment of the 
intense muscular action induced in causing the wings to 
vibrate at a velocity measured by thousands of strokes per 
minute, and made known to us by the musical note thus 
produced. Not only this, but the flight may be kept up for 
hours on end, and you will understand how necessary an active 
and complete aeration of the tissues must be to enable the fly 
to sustain itself for so long a time in the air. With all this 
excessive amount of movement we can hardly agree with the 
vainglorious fly of Aisop, which, sitting upon the axle-tree of 
the chariot wheel, said, “ What a dust do I raise!” 

The reproductive system: In the female the two ovaries 
are so large as almost to fill the abdomen. Each ovary 
contains about seventy strings of eggs in various stages of 
development. They open into two ducts which unite and 
end in the ovipositor. A set of small vesicles in connection 
with the central oviduct store the spermatozoa received from 
the male. The long ovipositor allows of the eggs being laid 
in the crevices of the substance on which the larve will feed. 

The excretory system, which may correspond to the urinary 
system, consists of two Malpighian tubes, each very long and 
convoluted, and intimately bound up with the fat body. These 
empty into the intestine at the junction of the fore and large 
intestines. 

The house fly lays a large number of eggs, from 120 to 
140 at each batch, and four batches may be laid by a single 
fly, and this with wonderful foresight. She selects a spot 
which contains suitable pabulum for the future grub. Thus 
horse-manure heaps form the most suitable breeding-grounds. 
These eggs are laid in clusters, or in large masses consisting of 
many thousands of eggs. The eggs are in the shape of white, 


120 The Common House Fly. [ Sess, 


pearly-looking, banana-like structures. Each is about 1 mm. 
or >; inch in length. Under a high magnification the surface 
is seen to be covered with minute hexagonal markings like 
pavement epithelium. In from eight hours to three or four 
days the larve or maggots hatch out from the eggs; the 
warmer the medium the shorter the period. If closely 
examined, it is seen that at one end of the egg a slight split 
or crack appears, which gradually enlarges until the larva 
crawls out and leaves the collapsed egg-shell. 

The larva is about 2 mm. long, glistening white in colour, 
with a pointed slender head, and gradually increasing in size 
backwards. It rapidly disappears from sight, as it burrows into 
the substance on which the egg was laid. It casts its skin 
twice during this period of its life, and therefore has three 
stages of growth. When fully grown it is nearly 12 mm. 
long, devoid of legs, and with twelve distinct segments. At 
the head end there is a pair of oral lobes, the mouth 
opening between these, and this can be withdrawn entirely 
within the second segment. Above the mouth orifice a 
black hook-shaped process projects, which is used for loco- 
motion and for tearing up the food so as to allow it to 
absorb the liquid material on which alone the larva 
subsists. The anterior spiracles are found in the second 
segment, and at the hind end are two eyelike spiracles. Hach 
of the latter consists of three sinuous slits, leading to longi- 
tudinal respiratory tubes. At each segment on its ventral 
aspect is a pad with recurved spines, which assist the larva in 
its onward progress. As it gets older, it becomes fat and 
creamy-like, and subsists entirely on vegetable food, though, 
in the absence of this, horse-manure forms the favourite food, 
as does also human excreta. 

In from five to eight days the larva is mature, but under 
unsuitable conditions the period may be prolonged for from 
six to eight weeks. It then crawls to a dry and sheltered 
spot, and, after a short rest, the pupa stage is entered upon. 
The anterior segments are indrawn, and it assumes a cylin- 
drical shape. The larva retracts itself from its outer skin, 
which remains as the puparium, and its organs, after under- 
going disintegration, are formed anew as those of the future 
fly; and this all occurs within twenty-four hours. The 


1913-1914. | The Common House Fly. 128 


puparium or case is at first pale yellow in colour, but soon 
darkens to bright red, and finally to dark chestnut colour. It 
measures from 6 to 8 mm. Masses of several dozen pupe 
may be found at one locality. Under favourable conditions, 
in from five to seven days the mature fly emerges from the 
pupa case. If the conditions are cold and unfavourable, 
fourteen to twenty-eight days may elapse. In order to 
escape from the puparium, on the anterior surface of the fly’s 
head a frontal sac becomes inflated with air to such an extent 
as to be equal in size to the fly’s head itself. The balloon-like 
structure pushes off the anterior end of the pupe case, and 
then the fly struggles out of its barrel-shaped case. Even if the 
pupa has been buried in manure, this alternate protrusion and 
emptying of the frontal sac allows of the fly making its way 
outwards, and once free, the wings, hitherto crumpled up, 
expand, and the integument hardens, and within one to two 
hours the insect flies away. In the British Isles, in summer 
the house fly begins to lay eggs three weeks after the egg, 
from which itself has sprung, was laid. 

From a quarter to a half mile is a frequent range of their 
flight, though some have even been found one mile from the 
place where they were liberated; but it is probable that want 
of food or shelter may compel them to fly much greater 
distances even than this. Where, on the other hand, food is 
plentiful, flies do not tend to leave the locality, as we only too 
well know to our cost in the case of the summer lodging. 

Filth of all kinds attracts flies most powerfully; but ripe 
fruit, meat raw or cooked, milk, butter, sweets, all attract 
them. It is easy to see that sweets are often contaminated 
by filth from the flies. The vast majority of flies which 
frequent manure-heaps belong to the domestic variety. Flies 
are particularly attracted to open wounds and sores on 
animals or human beings, and to the sweat of perspiring 
animals and men. In sick-rooms it is difficult to keep flies 
away. It is easy to see how germs of disease may be carried 
from the diseased to healthy individuals, or to the food which 
the latter eat. Many experiments have been made, and 
sterile water has frequently been found to be contaminated 
with the B. coli as a result of fly infection. 

Flies are attracted by suitability of food, and therefore in 
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badly-kept or dirty houses the fly plague is much in evi- 
dence. This is especially marked if remnants of food are 
exposed. Warm, sunny, ill-ventilated, and dirty rooms are 
the chosen habitat of the domestic fly. It rests during the 
night, and only resumes its activity on the rising of the sun. 
The brighter the sun and the warmer the air the greater the 
activity of the fly. On the other hand, on cold sunless days 
the fly becomes sluggish, until on the advent of cold weather 
the sleep becomes a stupor, and passes into hibernation in the 
case of a few flies. During its hours of activity its whole 
time seems to be spent in feeding, or attempting to extract 
nourishment from even what we might term arid wastes. It 
is a voracious feeder, and it has been found that in a single 
meal it frequently swallows nearly half of its own weight of 
food. As its digestive system is very simple, it absorbs only 
those substances which are readily soluble in its digestive 
fluids, and evacuates the remainder, and this accounts for the 
enormous number of fly specks on windows, furniture, or 
metal goods. 

It is thought that the life of a midsummer fly does not 
extend beyond three weeks, but in the autumn pet flies have 
been kept several weeks. As with human beings, few die 
from old age; but the enemies of the fly are innumerable, 
though perhaps the great majority succumb to the fly fungus 
disease (Hmpusa musce). They may be seen in great num- 
bers, attached to ceilings, &c., dead, and on examination the 
abdomen is found swollen by reason of an immense growth of 
spore-bearing hyphe. These have invaded the body-cavity, 
and all its internal organs are destroyed. Another cause of 
death in regions where plague is common is the B. pestis. 
Our poor fly, however, has its enemies upon it even during 
life; numerous parasites, in the shape of red-coloured mites, 
make its life miserable. They cling tenaciously to the base 
of the wings or to the abdomen. The cheese-mite is said to 
pass its nymphal stage on the body of the house fly, and it 
may be in this way that the delectable condition of our house- 
hold viand arises. Several other varieties of parasite find a 
host in the common fly—eg., flagellate worms, nematodes. 
Spiders also exact an enormous toll of fly life. 

A relatively small number pass the winter hibernating, 
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and on the early fine warm days they are tempted out to 
begin the duty of propagation. A warm day in winter will 
even tempt some to break their long sleep, but in many cases 
this must end disastrously. 

The connection of flies with the carriage of disease is no new 
idea. As long ago as the middle of the seventeenth century, 
Sydenham stated that if flies were abundant in the summer 
the autumn would be unhealthy. In the Old Testament 
Scriptures there are many regulations as to the conduct of the 
camps of the children of Israel during their march through 
the wilderness, and references to flies in this connection. In 
Exodus vii. 24, “ And there came a grievous swarm of flies 
into the house of Pharaoh, and into his servants’ houses, and 
into all the land of Egypt: the land was corrupted by reason 
of the swarm of flies,’ and amongst the plagues which fol- 
lowed were the murrain of cattle and the death of all the 
first-born of Egypt. In 1871, Lord Avebury (Sir John 
Lubbock) wrote, “ Far from looking upon flies as dipterous 
angels dancing attendance on Hygeia, I regard them rather in 
the light of winged sponges, spreading hither and thither to 
carry out the foul behests of contagion.” We do not speak 
here of the biting flies—eg., mosquitoes, gnats, tsetse flies, 
&c.—for in them the protozoa undergo a certain developmental 
change in their life-cycle, and their bites may only convey the 
particular disease if the cycle has been complete in this re- 
spect. In the house fly, however, infection can only be carried 
by the legs, body, or proboscis of the fly, or in food vomited or 
excreted by them. We have seen how thickly clothed the 
body and legs of the fly are with hairs or sete. No doubt 
the fly is a cleanly insect, and in spite of the loathsomeness 
of its food, it does its best to keep itself free from contamina- 
tion, and we see it constantly brushing its legs, body, and 
head to free them from accumulations. Unfortunately it 
may alight on food or on the lips of people, and so in this 
way direct infection is brought about. If a fly be made to 
walk over the surface of a culture, and then over sterile 
culture medium, numerous colonies develop. Thus the non- 
sporing organism, B. prodigiosus, may remain alive and active 
on the legs of the fly for seven days, while in the crop and 
intestines it may continue active up to seventeen days. 
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Many experiments have been performed to show the 
presence of micro-organisms on the body of a fly. Thus 
they have been immersed in small quantities. of sterile water 
and then cultures made from this. Ordinary house flies may 
carry as many as 390,000. In congested city areas this 
might amount to 1,000,000. In the neighbourhood of a 
knacker’s yard: or refuse destructor they carried enormous 
numbers (several millions). In milk-shops also they carry 
far more than in shops with other exposed food—probably 
because milk is a good nutrient medium. In large cities 35 
per cent of all flies were found to be infected with the colon 
bacillus—z.e., a bacillus derived from sewage or fecal material. 
Though this is so, I think that a great deal of unnecessary 
blame has been cast on the fly as a propagator of disease. 
In the great majority of cases it must be merely a surmise 
that disease has been so transmitted; it is of necessity almost 
incapable of proof. Other sources of infection may have 
been overlooked, and in order to fix the blame on something 
the unfortunate and ubiquitous common fly has been accused. 
In towns and villages, where the water-carriage of sewage is 
not employed, flies may have the opportunity of feeding upon 
typhoid organisms, and they may indeed play an important 
part in the propagation of this disease; but we must always 
bear in mind that this disease may just as likely be caused 
by contaminated water, or food, or by ‘typhoid carriers ’"— 
i.¢., chronically infected persons. Indeed, observations go to 
show that there is little relationship between the prevalence 
of flies and the incidence of typhoid fever. 

In tropical climates, however, where the fly plague is much 
more intense, where sanitary arrangements are crude, the 
relationship may be much more reliable; and in India the 
majority of sanitarians believe that flies are the chief channel 
by which enteric fever is propagated—“ by the filthy feet of 
feecal-feeding flies’”—at one moment feeding on excrement, 
and the next alighting on the food just about to be conveyed 
to the mouth. In South Africa, for example, with the first 
onset of frost the flies disappear and enteric fever rapidly 
disappears, while with cholera almost the same results obtain. 
Not only are organisms carried on the bodies of flies, but even 
when they are swallowed by them they remain active for five 
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or six days in their alimentary canal. Indeed the larve of 
flies, if they feed on material containing typhoid organisms, 
retain the infection when they develop into mature flies. 

Epidemic or summer diarrhcea is a disease which takes toll 
of an enormous number of infant lives, and, as in the case of 
enteric fever, there is an intimate relation between the storage 
of excreta and a high mortality from diarrhcea. The infected 
flies convey the organisms to the milk given to the infants, or 
settle on the lips or nose and directly transmit infection. 
The dirtier the village or town, the greater is the number of 
flies and the greater is the mortality from diarrhcea. In the 
same town, if attention be given to sanitation and cleansing, 
the number of flies diminishes and the incidence of diarrhcea 
ceases. The dirtier the house, the greater the number of flies, 
the larger the number of cases of epidemic diarrhcea. The 
same conclusions hold in regard to the propagation of cholera. 

Though flies are often found feeding on tuberculous sputum, 
&c., no direct evidence of the propagation of this disease by 
flies has been adduced. It points, however, to the advisability 
of great care being taken to destroy tuberculous material, so 
as not to allow flies to gain access to it. 

Anthrax is a very deadly disease affecting oxen, sheep, and 
occasionally man. Flies infected with this organism may 
retain the infection for many days, and indeed the spores 
may remain alive in dead flies for an indefinite time. 
Diphtheria may infrequently be carried by flies. The eggs 
of parasitic worms may also be carried by flies,—the larve 
may eat them and, in the fully-formed fly, the eggs may be 
found, and so the disease may be transmitted to animals 
or man. 

When flies have fed on plague material they are enabled 
to carry the disease, but to themselves the disease is fatal in 
from seven to eight days. The bacilli remain virulent in 
them for two days, and hence flies are a real danger in 
propagating this disease. In Egypt and other countries it 
is almost undoubted that the disease of ophthalmia is trans- 
mitted from child to child by flies, and it is a terrible sight to 
see swarms of flies attacking the tender eyes of little children 
there. 

It is worth considering the means to be taken to control 
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the fly plague. We have seen how flies breed in all collec- 
tions of filth, garbage, manure, &c., whether in the open air 
or in confined dwellings. The remedy is therefore apparent, 
though perhaps not always easy to carry out. Cleanliness of 
every yard and stable is requisite. In towns formerly in- 
fested by flies, strict sanitary cleanliness has almost abolished 
the plague, and when the water-carriage of sewage has been 
introduced into villages the same result has been obtained. 
Manure-heaps should be in cemented receptacles, and pro- 
tected from flies by closely fitting covers, and no heap should 
be allowed to remain more than two days. 

In regard to dwelling-houses the same applies: clean rooms 
and the destruction of waste food, &c., will generally give us 
fly-free rooms. In tropical countries, however, the persistent 
fly will invade every dwelling-room, and therefore some means 
for its destruction must be resorted to. The use of sticky 
papers has always seemed to me a needlessly cruel method of 
capturing flies; one has only to watch the long-continued 
death struggles to see that such cannot be painless. Even in 
the destruction of flies one should employ as humane methods 
as possible. Perhaps one teaspoonful of a 2 per cent solution 
of formaldehyde to a cupful of sweetened water is as good a 
poison as any, and, as the fly is particularly thirsty in the 
morning, large numbers imbibe this beverage and succumb. 
Paraffin smeared on window sashes and bars proves inimical 
to flies, but the smell is disagreeable to the occupants of the 
room. 

All articles of food should be kept in receptacles protected 
from flies. Milk, cream, and cooked fruits readily favour the 
growth of organisms deposited in them by flies. Wire-gauze 
shutters are very useful in protecting articles of food. In 
particular, the breeding-places of flies should be searched for 
and destroyed—eg., manure-heaps, ashpits, &e. Stables and 
byres should be built with concrete floors and walls, thus 
avoiding crevices. Horse manure should be frequently 
removed. 

Though the fly in its hosts is an unmitigated evil, we 
cannot for one moment endorse such statements as the follow- 
ing, made by most reputable writers: “ Zhe house fly is the 
poorest of scavengers, and one of the most dangerous of man’s 
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enemies—a veritable wolf in sheep's clothing (italics in 
original), There is no virtue in the house fly; there is no 
reason why it should continue to exist, and its death-knell 
is being sounded wherever communities care for the health 
of the individual.” “Our descendants of another century 
will stand in amazement at our blind toleration of such a 
menace to life and happiness.” 

In order to make folks wage a more unceasing war, it 
has been proposed to rename our household fly the ‘typhoid 
fly, ‘filth fly” ‘manure fly, &c. Notwithstanding every 
attempt to prevent their multiplication, it would seem an 
impossible task. For example, take the following estimation 
of their rate of reproduction. Say that on 

15th April one fly which has survived the winter lays 

its batch of 120 eggs. 

Ist May 120 adult flies issue, of which say 60 are 

females. 

10th May 60 female flies lay 120 eggs each. 

28th May 7200 adult flies issue, of which 3600 are females. 

8th June 3600 flies lay 120 eggs each. 

20th June 432,000 adult flies arrive; and so on, until by 

10th September 5,598,720,000,000 adult flies have been 

given birth to; and this is, of course, far below the 
actuality, as each fly lays at least four batches 
of eggs. 

Happily, however, the enemies—of eggs, larvee, pupze, and 
flies—are most numerous, and hence but a fraction of the 
flies comes to maturity. 

In large towns now the substitution of motor-cars for 
horses has done much to diminish the number of flies; the 
breeding-places—the horse-manure heaps—have to a great 
extent gone, and benefit to the community has resulted. Why 
is it that in the clean houses of the better classes so few flies 
are seen? Merely because of greater cleanliness and thrift. 
Amongst the untidy poor the houses are not kept clean, 
remains of food are allowed to lie about, and so the visits 
of God’s scavengers are invited, but unfortunately they bring 
other evils in their train. Cleanliness, personal and domestic, 
will therefore afford the means to withstand diseases liable to 
be brought in this way. 
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Jn PMemoriam, 


Or members who have died during the session, special notice 
may be taken of the following :— 


Mr A. Craig Christie was Convener of the original meeting, 


called in June 1869, to found this Society, of which he 
was Vice-President in 1869-70. 


Dr J. G. Black, Professor of Chemistry at Otago (N.Z.) Uni- 


versity, was the first Vice-President of the Society 
(1869). 


Dr A. E. Davies, who was an analytical chemist, was a 


member of the Society from its first year. He was 
Vice-President (1894), President (1895-98), and edited 
the ‘Transactions’ from 1902 to 1907. During his 
term of Hditorship Dr Davies very generously defrayed 
the expenses of many of the illustrations. In 1913 
he was elected an Honorary Member of the Society. 


Mr John Lindsay became a member of the Society in 1878, 


and was Editor of the ‘Transactions’ for twenty-one 
years (1881-1902). He was a “reader” of scientific 
books published by the firm of William Blackwood 
& Sons, being in their service for the long period of 
fifty-four years. His contributions to the ‘ Transactions ’ 
were numerous, the most recent being an account of 
the method used to destroy algze in the Haining Loch, 
Selkirk. 


Mr William Forgan joined the Society thirty years ago, was 


Vice-President (1888-91), and in 1913 was elected an 
Honorary Member. He was a scientific instrument 
maker, and in his communications to the ‘ Transactions’ 
he gave the results of original research in micro-photo- 
graphy. He was a member of many learned societies, 
and had been President of the Scottish Microscopical 
and the Edinburgh Photographic Societies, besides hav- 
ing been an office-bearer in the Scottish Astronomical 
and Geological Societies. 
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EXHIBITS IN NATURAL HISTORY. 


A COLLECTION of Shrubs in Flower and Fruit—(Miss B, Dietz). 
Polyporus betulinus—(Mr Stewart Archibald). 
Some Indian Butterflies—(Mr W. J. Richardson). 


ANNUAL BUSINESS MEETING. 


Tue Annual Business Meeting of the Society took place in 
the Hall, 20 George Street, on Wednesday, October 28, 1914 © 
-—-Mr Rupert Smith, President, in the chair. 

The Honorary Secretary gave his report for the year :— 

“There were six indoor meetings last year, and these were 
as usual very well attended, the communications being much 
appreciated and well received. The outings during the sum- 
mer numbered 20, with a good average attendance of 30. 

“ The following is a list of the Excursions (1914) :— 


May 2. Gullane. 
1 9. Glencorse and Penicuik. 
n 16. Arthur’s Seat. 
n 19. (Victoria Day.) Balquhidder. 
1 23. Royal Botanic Gardens. 
1 30. Charlestown. 
June 38. Juniper Green to Torduff. 
n 6. Gorebridge (Old Kirk Road). 
n 10. Inch Gardens, 
1 13. Kirkealdy. 
n 17. Calton Hill, 
1 20. Dundas Castle. 
n 24, Mortonhall. 
n 27. Tantallon. 
July 1. Edinburgh Royal Mile. 
1 4, Longniddry to Port Seton. 
1 8. Musselburgh. 
1 11. East Linton to Haddington. 
n 15, Zoological Park. 
n 18, Dryden. 
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“The two Cryptogamic Excursions were cancelled. 

“The membership at this date is 210, a decrease of 24. 
18 members joined the Society, but there was an unusual 
loss of old members from death and resignations. These 
numbered 42 altogether. 

“ Dr Davidson and Mr William Forgan, two of our honorary 
members, died during the year; and we also lost by death Mr 
John Lindsay, Mr T. A. D. Wood, Mr J. M. Turnbull, Mr 
William Black, Mr James Dickie, Mr H. M. Speedie, Mr 
Thomas Young, and Mr Alexander G. Gavin. I have also 
to report the death of Mr Craig Christie, the founder of our 
Society, and Professor J. G. Black. 

“Some of our new members are interesting themselves 
keenly in the work of the Society, and to my mind we have 
not a few who will distinguish themselves in this work. The 
Society is indebted to Mr W. C. Crawford, at whose house the 
Microscopical Section met.” 

The Honorary Treasurer’s Statement for the year showed 
the income to be £62, 2s. 1d. and the expenditure 
£51, 5s. 1d. giving a balance of £10, 17s. to carry 
forward. 

The present Office-bearers were re-elected for 1914-15, 
with Mr James Buncle added to the Vice-Presidents, in 
room of Mr Geo. Cleland, who retired; Miss H. W. Graham, 
Miss Isa H. Martin, M.A., Mr David E. Young, and Mr A. L. 
Pearson, M-A., B.Sc., were elected to fill the vacancies in the 
Council. | 


SESSION 1914-1915. 


VIL—HADRIANS WALL. 


By Mr ROBERT LINDSAY. 


(Communicated, Nov. 25, 1914.) 


BEING present recently at a lecture on a holiday in Italy, 
I remarked the interest with which were received the views of 
Pompeii, which showed us the evidences of the social and 
domestic life of the city before its destruction. We saw the 
inscriptions in the ruined houses and temples, the ruts made 
by the chariot wheels in the streets, and all those other touch- 
ing evidences of a vanished civilisation once as real and as living 
as our own, and this brought to my mind some Roman remains 
nearer home, among which my wife and I had been spending 
a pleasant and a profitable holiday. Few of us, I fear, even 
in these days of cheap travelling, can ever hope to stand amid 
the ruins of Pompeii, or to recall amid the actual scenes those 
feelings which arise at the mention of the Forum or the 
Colosseum of Rome. But it is well within the power of any 
one so minded, without travelling beyond the confines of these 
islands, to stand amid some of the most impressive evidences 
of Roman power, and to look upon the remains of a vanished 
civilisation, all the more interesting to us in that it bore so 
closely on the history and on the fortunes of our own people. 
I have not mentioned Rome.and Pompeii in order to 
suggest that there is any comparison, so far as beauty or 
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artistic merit is concerned, between what one sees in Italy and 
what one sees on the line of the wall. 

No display of luxury or of art is here—no remains of 
temples or of villas, splendid even in their ruins, in the pro- 
digality of beautiful mosaics, of gorgeous colouring, or of 
architectural grandeur, speaking of a life of voluptuous ease 
under sunny skies. 

It is true that in Southern England, during the later period 
of the Roman occupation, there was luxury enough, and all 
those accompaniments of civilisation with which the Roman 
was wont to surround himself, and thus to mitigate the rigour 
of his banishment from his native land; but such refinement 
did not accompany him to the north, and the relation between 
life at Rome and life on the Roman Wall can best be appreci- 
ated by comparing the life and luxury of modern London with 
the conditions of service among our troops on the north-west 
frontier of India. 

The craze for historical pageants which has lately affected 
the country like an epidemic of measles has, among other 
things, accentuated for us the part the Romans played in our 
early history; for no pageant in any part of the island seems 
to be complete unless some peaceful citizen is found masquer- 
ading in the Roman dress and arms. Yet even this recognition, 
I fear, leaves us largely ignorant of the real state of the case. 
Compare our occupation of India, which in many respects is a 
pecularly apposite one. It is about one hundred and fifty 
years since the battle of Plassy gave us our Indian Empire, 
and yet we look on our presence there as old. We consider 
that our manners, our speech, our civilisation, are stamped 
indelibly upon that vast country. 

Leaving out of account the brief but portentous raids of 
Julius Ceesar in 55 and 54 B.c., and eounting from the year 
42 a.D., when the Emperor Claudius began the serious con- 
quest of Britain, the Romans were for four hundred years 
masters of the island. Think of the changes that have taken 
place in this Scotland of ours in any other period of four 
hundred years—-say, since James IV. was reigning at Holyrood 
before the dark tragedy of Flodden—and the changes wrought 
by the four hundred years of Roman rule were no less striking; 
and under that rule the southern part of Britain, at least, 
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evolved from a collection of rude and warring tribes of painted 
barbarians into a rich and prosperous province of the Roman 
Empire. 

Not the rude legionary only, but the highest military and 
civil genius of the Empire came to conquer and to administer. 
Following the example of the great Julius, many of the 
Emperors came to our shores—Claudius, Hadrian, Severus, 
Constantine the Great amongst the most noted. It was in 
the British wars that Vespasian and his son Titus went 
through the rough preparation for the conquest of Judea and 
the taking of Jerusalem, and but for the bravery of Titus 
a British spear had cheated Vespasian of the wearing of the 
Imperial purple. 

Lust of power and love of conquest brought the Romans 
among us in the first instance, but they stayed for more sub- 
stantial reasons. It paid them to stay, and the great works 
_of military engineering in the north of England and the south 
of Scotland were constructed under strong economic necessity, 
to protect from the desperate irruption of the northern bar- 
barians a settled and a civilised country rich in agricultural 
and industrial pursuits. 

There are, in fact, two Roman walls. The more northerly 
of the two, the ‘ Antonine’ Wall, is a very near neighbour of 
ours, and stretches from Carriden, near Bo’ness, on the southern 
shore of the Forth, to Old Kilpatrick, near Dumbarton, on the 
northern shore of the Clyde, a distance of twenty-three miles. 
But this is not the wall I am about to describe. Hadrian’s 
Wall, which stretches its seventy-eight miles of length between 
the river Tyne and the Solway Firth, is our objective, and it 
quite easily bears away the palm from its more northern rival 
in the magnitude of its conception, in the strength of its 
defensive position, and in the cost in time, labour, and money 
involved in its construction. It is the earlier wall, erected by 
Agricola (79-85 A.D.), and renewed and strengthened (121 a.D.) 
by order of the Emperor Hadrian, from whom it takes its 
name. The northern wall was renewed in the reign of 
Antonius Pius about the year 142 AD. 

Hadrian’s Wall may be best approached from Edinburgh 
by the East Coast route to Newcastle, or by the West 
Coast route to Carlisle; or thirdly, by breaking off from the 
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Waverley line to Carlisle at Riccarton Junction, and crossing 
the border near its centre to Chollerford or Hexham, and thus 
striking the wall near its most interesting part. 

A map of the north of England will show the line of the 
wall in its relation to the surrounding country. The road 
running westward from Newcastle indicates the line of the 
wall, except at the crossing of the North Tyne, where there is 
a slight deviation, and, farther westward, where the wall is 
more or less to the north of the road, and this close approxi- 
mation of road and wall makes it easy for the pedestrian 
or cyclist to keep in touch with it practically throughout its 
entire length. At Wallsend-on-Tyne the wall actually ended 
or began. Hexham is the most convenient centre, not only for 
the wall but also for all the most charming country which les 
around the valley of the South Tyne. Three miles east of 
Hexham, at the modern village of Corbridge, a Roman town 
called Corstorpitum has been excavated. Running north 
through Corbridge is Watling Street, the great Roman Road, 
which, beginning at the coast near Dover, ran up through 
London and through the midlands of England over the border 
into Scotland, and on past Melrose to the Antonine Wall. 

This whole district is rich in evidences of the early Britons 
and Saxons as well as of the Romans; rich also in the 
remains of religious houses and of the peels and castles of 
medieval times; and should the antiquarian spirit be found too 
strong, it can be diluted with all the out-of-door recreations of 
the healthy man. 

At regular intervals of about five Roman miles’ along the 
entire length of the wall were placed fortified camps, or 
stationes as they were called, for the accommodation of the 
regiments of cavalry and infantry which garrisoned the wall. 
There were smaller posts known as ‘ Mile-Castles. The 
exact number of these stations is not known. Many, partic- 
ularly towards the west, have absolutely disappeared, their 
situations being lost. Of others, the situation can be identified 
though no trace of them remains, such as Segedunum—the 
modern Wallsend, Pons Aelii — the modern Newcastle, 
Condercum, Hunnum, Procolitia. Of some few the ruins yet 
remain in a sufficient state of preservation to give us a fairly 


1 A Roman mile is 142 yards less than the English statute mile. 
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good idea of their original appearance and dimensions. These 
are Cilurnum—known to us moderns as Chesters, near Chol- 
lerford, Borcovicus on the hill-farm of Housesteads, Aesica, 
and Amboglanna, known to us as Birdoswald—this last just 
outside the popular resort of Gilsland, famous for its mineral 
springs and for its connection with the courtship and with the 
novels of Sir Walter Scott. What was the wall like? Un- 
fortunately the Romans have left us but scanty information on 
the subject, and, long before sufficient interest was taken in it 
to tabulate exact particulars, the wall had gone to ruins. But 
there is evidence that in the sixteenth century parts of it were 
still standing 15 feet high, and it is generally considered that 
it stood 18 feet high. Of its breadth we can be quite certain, 
on the ground-level at least, for in innumerable places it still 
remains, and shows a varying breadth of from 74 to 9 feet. It 
is supposed that, at a height of about 14 feet, there was a con- 
tinuous platform, surmounted by a battlement 4 feet high, be- 
hind which the defenders of the wall had sufficient standing 
room and protection. Throughout its entire length, except in 
those parts where the wall ran along the edge of a precipice, 
there was on its north side a fosse or ditch which had an 
average depth of 15 feet and a width across the top of 36 feet. 
The bottom of the ditch came to a sharp angle. 

Under shelter of the wall ran a paved road, the Roman 
military way, and to the south of that there was another series of 
works, consisting of a ditch as formidable as the northern one, 
and two earthen walls or continuous mounds, known as the 
Vallum. The stone wall is usually spoken of as the Murus. 
The exact purpose of the vallum is still a puzzle to anti- 
quarians, but you will not fail to appreciate the vast labour 
involved in the construction of seventy-eight miles of it, or to 
believe that the Romans had some serious purpose in making 
it. It is usually considered to have been made at the same 
time as the wall, with the object of protecting the road from 
attack from the south. 

The wall was built by the soldiers of the Roman army. All 
along the Antonine Wall in Scotland there are found tablets 
recording the lengths of wall built by different parties of the 
legions, and if we cannot find evidence on the spot, a reference 
to the column of Trajan in Rome shows us very clearly how 
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it was done. You see the soldiers portrayed in the actual 
work, although doubtless the native Britons were pressed into 
the service for the carrying and unskilled work. Most of those 
who have done the pilgrimage of the wall have travelled from 
east to west, and we shall follow this plan in our attempt to 
discover what now remains of it. As would naturally be 
expected, in the vicinity of towns or in places of agricultural or 
industrial activity, little or no vestige of it remains; but the 
unexpected does sometimes happen, and a piece of the Roman 
Wall was accidentally uncovered at Wallsend-on-Tyne in pre- 
paring the slip for the building of the Mauretania. That bit 
of wall saw the coming of the longships of the Saxons, so 
graphically described by Mr Kipling in ‘ Puck of Pook’s Hill.’ 
It was disinterred, and I suppose swept away to further the 
building of the latest triumph of naval construction. 

It is only a scrap, of course, but it shows many characteristic 
features of the wall. You can see that it consisted of an 
outer section of carefully dressed stones, laid in regular 
courses, and an interior mass of rubble and cement. The 
breadth of the wall on the ground-level, here about 8 feet, is 
clearly seen. As was to be expected, Newcastle has wiped 
out of existence the wall and the station which stood at the 
crossing of the Tyne. The station took its name from the 
bridge, named Pons Aeliw in compliment to Hadrian, who was 
of the Aelian family. This bridge was actually in use down 
to the thirteenth century, and from the bed of the busy but 
dirty Tyne many relics of the Roman times have been 
dredged up. One of the most interesting of these is an altar, 
not inappropriately dedicated to Neptune by soldiers of the 
6th Legion, known as the ‘victorious, pious, and faithful,’ 
doubtless after a safe voyage over the rough North Sea. 

In the Black Gate Museum at Newcastle is a bust of 
the Emperor Hadrian himself, which is specially interesting, 
because the original, of which this is a copy, was dredged up 
from the bed of the Thames and is now in the British Museum. 
Having inspected the very interesting Roman antiquities in 
the Black Gate Museum, and having visited the interesting 
church of St Nicolas, which contains the tomb and marble 
effigy of Dr Collingwood Bruce, the historian of the wall, 
whose book should be in the hands of every visitor, we 
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must proceed twenty miles out of Newcastle, on the westward 
road, before we come to any appreciable remains. The line 
of the wall can be readily followed; the modern road is 
actually upon it, and when the road metal is badly worn and 
the rain has washed away the dust, the foundation-stones of 
the wall can actually be seen in the roadway. 

One’s first sight of any much-desired object is always 
interesting, and I well remember the interest with which, 
looking into a field by the roadside, we saw a long swelling 
in the turf, terminating in a bit of wall. 

Here we may appreciate, more fully than in the piece at 
Wallsend, the structure of the wall, and how its stones may 
be recognised wherever met with—and in Northumberland one 
meets them in strange places. 

Looking at the south or inside aspect of the wall we can 
see the regular nature of the courses and the peculiar size of 
the stones. The Romans could use stones of all shapes and 
sizes for their purposes, but the stones of the wall are invari- 
ably of one particular size, about 8 or 9 inches deep by 11 or 
12 inches long, going back into the substance of the wall 
about 20 inches with a wedge shape. This portion stands 
about 4 or 5 feet high and is 74 feet broad. The interior is 
formed of rubble. The construction was carried out in this 
manner: The ground having been excavated and levelled so 
as to form a shallow trench of the desired width, a foundation 
course of broad thin slabs was laid down, and upon this the 
outer courses were carefully built up for three or four feet 
and as carefully pointed. Into the interior space thus formed 
there was then poured a large quantity of liquid mortar, then 
stones of all shapes and sizes were thrown into this until the 
interior was raised to the height of the built sides. This was 
allowed to harden, then the sides were again carefully built up 
for a further space and the process of filling in repeated until 
the desired height of the wall was attained. Thus, when 
completed, the wall was a solid mass of concrete, faced ex- 
ternally by carefully built masonary, equally fitted to resist 
the attack of an enemy or the ravages of time. 

From this point the wall plunges precipitately downhill 
to the crossing of the North Tyne, and here the line of the 
wall is some slight distance to the south of the road, for the 
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Romans crossed the river some hundred yards farther down 
than the present: bridge. 

The remains of this bridge and of the station of Cilurnum 
form the attractions of the little village of Chollerford. Since 
the Romans were here the river has changed its course. In 
its present course it flows over the remains of the western 
abutment of the Roman bridge, which can still be seen when 
the river is low, and which, of course, at one time stood up 
upon the bank. Upon the top of the eastern abutment, which 
has been recently disinterred from a deposit of sand brought 
down by the river, there grew a large plantation. The founda- 
tions of two of the water piers can still be seen in the river, the 
third being buried in the sand under the east bank. Looking 
at the remains of this east abutment as it exists to-day, you 
see how massive it is—great stones in beautifully laid courses, 
accurately squared and jointed and dovetailed into each other. 
The abutment stands at the original height, the footway of the 
bridge stretching from here across to the piers. Here are 
many interesting things to observe. You can see where the 
wall joins the masonry of the bridge, and attached to it a 
square structure of the same kind of stones. It is of Roman 
work, but obviously of later and inferior workmanship. Its 
exact purpose is a matter of conjecture. It was considered to 
be a fort for the protection of the bridge, but that is absurd 
on the face of it, as the bridge would undoubtedly be heavily 
defended. Later speculation tends to put it down as a Roman 
water-mill, as a covered way resembling a mill-lade has been 
found coming from up the river, passing underneath the 
structure and out towards the river again on the lower side. 
At any rate its mere position points to a time when the 
entrance to the bridge was not here, for it forms an obstruc- 
tion to the direct passage. Doubtless there were many changes 
in the river and in the arrangements of the bridge or bridges 
which spanned it during the four hundred years of the Roman 
occupation. In the centre of the abutment is a proof of this. 
The abutment has been built round a stone structure which 
was evidently a water pier of an older bridge. The details of 
its construction show that it was of a different period from the 
work around it. Many massive stones lie about in confusion, 
which had been part of the defences of the bridge, though 
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unfortunately none bears an inscription to throw any light 
upon the date of construction or alteration. The Romans of 
course left us no picture of the bridge, but on Trajan’s Column 
we get a representation of Trajan’s bridge over the Danube, 
which shows how the wooden platform of the bridge would 
probably be constructed. 

The Roman station of Cilurnum les immediately over the 
river from this point. We must go round by the modern 
bridge which carries the road over rather a different structure 
from the Roman one and past Chollerford Inn, held in 
pleasant memory by many a pilgrim to the wall for the 
excellence of its entertainment, and where all the talk is of 
the wall. We are on General Wade’s road again, and about 
200 yards along it we turn in at a pretty lodge gate and 
enter the grounds of the Chesters. The late proprietor, 
Mr J. G. Clayton, who owned most of the land through 
which the wall runs in this vicinity, was a zealous antiquary, 
and, in addition. to excavating most of the stations, had 
erected at his lodge gate a museum wherein is housed a 
rich collection of valuable ‘finds.’ Free access is given to 
the museum and the station twice weekly. 

In a corner of the museum is one of the most perfect 
statues found on the line of the wall. It represents the 
goddess Cybele, mother of the gods, standing upon a bull, 
and it is in a wonderful state of preservation, considering that 
after excavation it was used as part of a fence. Around her 
are disposed numerous altars. These are the most numerous 
and characteristic finds, and all our museums are stocked 
with them. Many of them—most of them, in fact—are quite 
evidently the works of the soldiers themselves. The Roman 
soldier, whether legionary or auxiliary, was a most religious 
man, and had the Apostle Paul passed along the line of the 
Roman Wall he might well have repeated the compliment he 
paid to the ancient Athenians—“TI perceive that in all 
things you are exceedingly religious.” Altars are every- 
where—dedicated to all sorts of gods and goddesses—from 
some simple and rude block of stone hewed into the con- 
ventional shape in fulfilment of a common soldier’s vow, to 
the elaborately ornamented and designed offering of the 
military tribune or prefect. 
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Having looked through the museum and talked with the 
old custodian, who has many stories of the excavations, we 
are ready for an inspection of the station. A ‘station’ was 
a rectangular enclosure, varying in size from 2 to 54 acres, 
It was seldom an exact square, and in which direction lay 
the longer diameter depended upon the local conditions. 
Rectangular in construction, the outer aspects of the corners 
were rounded. In most of the stations the wall itself forms 
the northern boundary, but the station of Cilurnum is an 
exception, the wall coming up to the southern jamb of the 
east and west gates. But even when the whole of the 
station lay behind the line of the wall, the east, west, and 
south walls were as massive as the Roman Wall itself, and all 
aspects were surrounded by a deep ditch, and the gates, 
which opened in the centre of each wall, were massive in 
construction aud heavily defended. The station was, in fact, 
a fortified camp, capable of resisting attack from any point of 
the compass. The interior was crowded with buildings. It 
had to provide barrack accommodation for either an infantry 
regiment, a cohort of 1000 men, or for a cavalry regiment of 
500 men with their horses. Then there were buildings for 
military administrative purposes, granaries, a forum or market- 
place, and accommodation for all the various people whom 
business brought to the neighbourhood. Let us now see 
what remains of these things at the present day. As the 
stations were all built upon a similar plan, I shall compose 
my description indiscriminately from four stations, all of 
which have been excavated. 

What does the approach to such a station look lke? 
Cilurnum is in the park in front of a mansion-house, and 
leaving the museum we open a field gate and advance by a 
track towards a line of trees, and so approach the north 
front of the station. Borcovicus is on the top of a hill. 
We approach it from the east and observe the wall running 
up to form the northern wall of the station, and here one 
can appreciate the breadth of the wall. It stands about 
6 feet high and 7} feet broad; at several parts one can walk 
comfortably on the top of it. 

Undoubtedly the gateways are the most interesting features 
of these stations. One would naturally expect the north 
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gate to be the most formidable in its defensive works, but 
this is not so. So far as strength is concerned, there is really 
no difference between them, which is a strong indication that 
these stations were in existence before the wall, and stood as 
isolated forts for the protection of the military roads. The 
west gate of Borcovicus shows the details clearly. Like all 
the gateways of these stations it has a double portal, and 
each gate consisted of two parts which shut against a 
stone sill. A massive partition separates the two outer 
entrances, and there is a corresponding interior one, for there 
were double gates to the passage. Filling up the entire 
depth of the passage on either side are the two guard-rooms, 
which gave accommodation to the soldiers of the guard. This 
was the ground-level, and beneath it are the foundations. 
We get an idea of how massive these were by looking at 
the foundation of the north gate. On a level with the 
entrance is the massive central partition dividing the two 
gates. Originally a roadway sloped downwards and out- 
wards to the north, and it had to be cut away to expose 
this work. 

Climbing up, we look at the gateway from the inside of the 
station. The wall comes up to the north-east angle of the 
station. Away to the east stretches the line of cliffs along 
which the wall runs. On a hill close by are the remains of 
many suburban dwellings. There is a well still surrounded 
by Roman masonry and still supplying excellent water, 
although there is a better one in the valley to the right. 
There is a story told in Bruce of two antiquaries, who, 
after a cold and wet afternoon spent in examining the 
station, were being directed to their sleeping quarters by 
the shepherd, when the shepherd’s wife, hearing that they 
were interested in Roman affairs, asked in the Northumbrian 
dialect if they would like a drink of Roman water. The 
shivering travellers, thinking that a little. rum-and-water 
would be most acceptable in the circumstances, joyfully 
thanked her and accepted. What was their horror to see 
the man take a bucket and proceed to the adjacent draw- 
well, However, they put a brave face on the matter, drank 
the icy beverage, and pronounced it excellent. The irony of 
the situation lay in the fact that this particular well was not 
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of Roman construction, but had been sunk by a previous 
tenant of the farm. 

Within the gateway was the guard chamber. Just inside 
the north gate is a stone trough which was probably used for 
watering animals coming in from or going out to the north. 
One side and an end of the trough are scooped out in a 
curious semicircular fashion, almost certainly by the soldiers 
of the guard sharpening their knives and weapons as they 
idled around the gateway. When the excavators were specu- 
lating as to its probable use, one gruff old Northumbrian 
voiced the local prejudice, which still lingers about the dis- 
trict against our countrymen, by suggesting that the Romans 
used the trough for washing their Scotch prisoners in. 

In the east gate of Amboglanna the springer of the arch 
is still in position, and shows approximately the height of 
the arched gateway. The same gate shows the full breadth 
of the double gateway, with the jambs on each side and 
the central partition still in position. Each of the portals 
was eleven feet wide. The gates were of wood, probably 
studded with iron, and all trace of them has of course long 
since disappeared, but the pivot-holes in which the hinges of 
the gates turned can still be seen, many of them still retain- 
ing traces of the iron pivot of the gate. After all these 
centuries we can still see evidence of the wear and tear of 
Roman traffic through these gateweys. In the middle of the 
east gateway at Borcovicus is the sill, the raised central block 
of stone against which the two halves of the gates closed, and 
on one side is a deep rut worn by the Roman cart and chariot 
wheels. There was a corresponding rut on the other side, but 
that unfortunately has been broken and lost. A stone like these 
sills would be a serious obstacle in a gateway to our one-horsed 
carts, but the Roman vehicle had two horses, rather loosely 
harnessed to the conveyance, and so one passed on either side 
of it. The breadth between the wheels of the Roman chariot, 
44 feet, is exactly the distance between the ruts in this gate- 
way. I have already mentioned the guard chambers on either 
side of the entrance, which were an invariable feature of these 
gateways. It is in the clearing out of these chambers that 
much of the unwritten history of the Roman occupation has 
been read by the antiquary. Out of one of these at Bor- 
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covicus a cartload of coal was excavated. The Romans 
worked the coalfields of England, as, in fact, they extracted 
everything else of value to the best of their ability. But the 
guard chambers tell of many things not so easily discovered 
from other sources. They tell us that, massive as are these 
defences, they have yet not once nor twice proved too weak 
to keep out the northern foe. In clearing out certain of them, 
a floor has been found which, from external levels and other 
appearances, is quite obviously not the original floor of the 
building, and on this upper floor being carefully removed the 
excavators have come upon a deep layer of wood ashes and of 
broken and fire-blackened masonry. Again beneath this has 
been found the original floor of the building, proving that the 
place had been sacked and burned, and that, on subsequent 
recovery and reoccupation, the Romans, instead of clearing 
out the rubbish, have simply levelled it and laid a new floor 
on the top of it. When we examine the gateways we find 
a similar condition. Some of them show as many as three 
successive alterations. This is well shown in the western 
gateway at Aesica. On the ground-level was the original 
entrance, and it has been of the most massive description. 
The pivot hole of one of the gates can still be seen showing 
evidence of much use. At a later date there occurred partial 
destruction of the defences, as the ashes and ruins in the 
_ guard chamber show. On reoccupation and repair, a new 
level for the gateway was selected, two feet higher up, shown 
by the pivot-hole of the second gate; but after a further 
lapse of time another change took place, and the gateway 
was completely built up with a solid mass of rubble masonry, 
but neither of the two later modifications is comparable in 
workmanship with the first, and that is what we find all 
along the wall. Later work is bad. This blocking up of the 
gateways can be traced in all the stations which have been 
excavated—sometimes one-half, sometimes the whole. The 
east, west, and south gateways at Cilurnum were all thus 
built up. The west gateway at Borcovicus was completely 
blocked up, but the stones were removed by the excavators 
in order to examine the details of the original work. Of 
course the explanation of this is that, towards the close of the 
Roman occupation, Britain was being continually drained of 
VOL. VII. K 
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its military strength for more pressing needs on the Conti- 
nent, and the garrison of the wall was correspondingly 
reduced. In the face of more persistent attacks from the 
Caledonians and the Saxons, every opening that could be 
dispensed with had to be built up. 

Now let us leave the gateways and look at some of the 
buildings in the interior of the station. The most important 
of these is the structure known by the names of Forum or 
Pretorium, which is an oblong enclosure having three en- 
trances. It consists of two courts, the larger surrounded by 
a colonnade of pillars. The colonnade, if not the entire 
court, was roofed over, for in the Forum at Cilurnum there is 
still in position the kerb-stone, with gutter-stones to carry off 
the rain-water from the roof. The court was paved, and had 
gates at either end, and in some cases a well. Its exact use 
is not known. It may have been the market-place of the 
station. The smaller court consisted of a broad open space, 
and on the farther side of this a series of rooms, used for the 
business of the regiment. In the centre was the sacellum or 
official shrine of the regiment, where the military standards 
were kept and the regimental treasure-chest. The latter was 
usually accommodated in a vaulted chamber, partially under- 
ground, and entered from the sacellum. It was known as 
the Aerarium (=treasury). There is evidence that a com- 
pulsory savings bank was also lodged here, into which the 
soldiers had to deposit a certain portion of their pay. 

In the Pretorium at Borcovicus you can see the remains 
of the colonnade of pillars which ran round the larger court, 
the gutter-stones, and one of the entrances to the court. The 
sacellum and orderly rooms I have alluded to were on the 
right of this open space. This station is set on a hill, and 
has an extensive view to the south. The hill between the 
station and the public road is known as the Chapel Hill, for 
near it was discovered one of the underground shrines used in 
the worship of Mithras. 

In the Cilurnum Preetorium are the remains of the pillars, 
which are square and not circular as at Borcovicus. One can 
see the vaulted treasury I spoke of extend from the sacellum. 
The steps, by which the Forum was entered from the west, 
still show the wearing by the Roman feet, but that is better 
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shown in the similar entrance at Borcovicus. Just to the 
right at the top of the steps is still standing a heavy stone 
mortar and pestle. In one chamber, part of the orderly 
rooms, 800 arrow-heads were found with portions of the 
wooden shafts still adhering. All around are scattered 
broken columns of various shapes and sizes, pieces of tile and 
parts of sculptured stones; but of course all the more valuable 
‘finds’ have been removed to the museums. 

In one of the streets in Cilurnum can be seen the remains of 
the barracks, where lodged the soldiers of the Spanish cavalry 
regiment which garrisoned the station for about two hundred 
years. The Roman system of foreign service differed from 
ours. There is similar evidence regarding many other troops 
in Britain—the 2nd, the 6th, and the 20th legions, for 
example, were stationed in Britain during the greater part 
_ of the Roman occupation. 

In Cilurnum you can see the gutter-stones which carried off 
the rain from the roof, a drain on its way down to the river, 
and the blocks of barracks on either side of the street; while 
another street in the barracks shows the drain in the centre 
and fragments of pillars scattered about. 

The line of the Roman Wall, for obvious reasons, is not the 
best place to look for specimens of Roman villa architecture, 
but there are a few very good specimens. One is situated on 
the west bank of the river, just outside the station at Cilurnum. 
Many of its walls are standing to a height quite unusual in 
these remains, and the plan of the various rooms can be 
traced, though it is vain to attempt to state the exact use of 
each apartment. A row of niches in the west wall of the 
largest of the rooms is still a puzzle. They are too small for 
full-sized altars or statues, but the substantial nature of their 
construction is evident, whatever their use. The doorway, 
which leads us out of the hall towards the other apartments, 
also exhibits this thoroughly Roman solidity ; it is an interior 
doorway, and few modern builders would make the door 
jambs of such massive blocks of stone. The ground-level 
has changed since the villa was occupied. The ruins have 
actually been dug out of a bank, which is about twelve or 
fourteen feet deep here, and the fact that they were covered 
up is the reason that they are so complete tu-day. This 
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villa is chiefly remarkable because it shows us one of the 
very few examples of the presence of windows in Roman 
houses in the north. A splayed window in stone occupies 
the centre of the semicircular apse, which is an invariable 
feature in all Roman villas. The use of the apse can only 
be guessed at. It has been variously described as a bath 
and as the private chapel of the house. 

In this villa is seen very perfectly the manner in which 
the Romans heated their houses. Open fireplaces, if they 
existed for this purpose, were not common, and the artificial 
heat which our rigorous climate demanded was obtained by 
an elaborate hot-air installation. It was done in this way. 
The ground-floor of the house was raised up over the 
foundations on rows of short pillars, usually about two feet 
high, thus forming all over the area a space like the crypt 
of a cathedral on a small scale. Upon these pillars there 
was first laid a floor of heavy tiles, and among these, at 
regular intervals, were laid rows of tiles of a special kind 
known as flue-tiles, which were square hollow pipes and had an 
opening on their undersides. These, carefully jointed together 
and laid across from side to side at regular intervals, were 
continued up the walls of the house. Upon the top of this 
floor of tiles there was then laid a layer of concrete six 
inches thick, and this was continued up the side walls with 
cement, thus forming an absolutely smoke-tight covering. 
Upon this concrete floor were laid these mosaic floors, which 
still, after sixteen hundred years, delight the eye by the 
freshness of the colouring and the beauty of their design. 
Outside of the house, very like the furnace for heating a 
modern greenhouse, was placed the furnace which supplied 
the heat, which, passing through the pillars of the hypocaust, 
entered the flue-tiles by the openings in their lower surfaces 
and so passed over the walls. Of course a chimney would 
be necessary at some convenient place to carry off the smoke 
and to create the necessary draught. And to-day you can, 
by removing a stone loosened for the purpose, see the flue- 
tiles in position, and see the soot from the fires, cold for 
sixteen centuries, still clinging to the stones. 

We have been jumping about during this description of a 
station between four different points, somewhat widely separ- 


1914-1915. | Fladrian’s Wall. 147 


ated. Let us set off along the wall again in search of another 
characteristic structure. I have said that the stations were 
about five Roman miles apart. But the intervening portions 
of the wall had to be patrolled, and to facilitate this, and also 
to afford an opportunity of passing through from north to 
south at shorter intervals than five miles, there were estab- 
lished a series of smaller fortified posts, which, as they occur 
at distances of about one Roman mile from each other, have 
been termed mile-castles. Of these, one of the best preserved 
is Cawtield’s mile-castle, and the line of the wall comes up to 
it to form its northern face. The massive walls enclose an area 
of about fifty feet square, and there are two gates, one in each 
of the northern and southern walls. It is quite evidently not 
a castle in the ordinary sense of the word. Any erections 
within it have probably been of wood and placed against the 
side walls, and the ground within, which is not levelled in 
_ any way, has the same slope north and south as the ground 
outside. 

It was in one of these mile-castles that an inscribed stone 
was found, which is one of the evidences that the wall was built 
by the Emperor Hadrian. The inscription is: “In honour of 
the Emperor Cesar Trajanus Hadrianus Augustus, the second 
legion, styled the August, erected this by command of Aulus 
Plautorius Nepos, Legate and Propretor.” Aulus Plautorius 
Nepos was the Governor-General of Britain during Hadrian’s 
reign, and he it was who actually directed the building of the 
wall. It is supposed that similar tablets were inserted in the 
walls of each mile-castle, and many fragments of them have 
been found. 

The wall goes boldly forward up hill and down over these 
Northumbrian moors. A characteristic bit of it is at a 
place called ‘Cuddy’s Crags, not after the patient beast of 
burden, but after St Cuthbert, who was a native of this 
locality, and who must have seen the Roman Wall almost in 
its original state as he journeyed over the wild country in his 
missionary work. King Arthur is also much associated with 
these parts. There are two hills close by here known as the 
King’s and the Queen’s Hills. The story goes that one morn- 
ing King Arthur and Queen Guinevere were seated on their 
respective hills, the Queen engaged in combing her hair. 
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Something she said offended Arthur, who picked up a stone 
and threw it at her. The Queen dexterously caught the 
stone upon her comb, and, to prove the truth of the story, 
there in the hollow between the hills lies the stone to this 
day with the marks of the teeth of the comb upon it. The 
stone weighs twenty tons. 

At Cawfield the wall is at one of its highest points above 
sea-level, about 1200 feet. The long basaltic ridge, upon the 
crest of which it runs for a large part of its course, is broken 
at frequent intervals by defiles passing through from north to 
south. These defiles are locally and expressively known as 
Gaps. Across the smaller gaps the Roman Wall went straight 
down one side and up the other. In descending such a gap 
it is somewhat peculiar in that the courses of the masonry do 
not follow the line of the ground, but pass horizontally out- 
wards, as if the wall was meant to fill up the entire depth of 
the hollow, and it is just possible that it did. Just west from 
here there is a strip of country known as the ‘Nine Nicks of 
Thirlwall,’ and in that distance, in following the wall, one 
must plunge down into the hollows and up again to the 
heights nine times. Rather arduous work on a hot day, but 
most enjoyable, especially on the heights with the long view 
over the moorland to the Cheviots and Scotland, and the cool 
north-west wind singing among the grass and heather. Pres- 
ently we come across another defensive element of the wall, 
still smaller than the mile-castle, and known as a wall 
turret. It had no opening to the north. There were usually 
three or four of them between each pair of mile-castles, and 
they were probably posts for still smaller parties of men. 
Muckle Bank wall turret is placed just on the edge of a 
descent into one of the larger gaps, and, as it is broad and 
the ground very low in the centre, the wall does not go straight 
across it, but turns in at right angles on each side to cross 
farther into the gap. Thus an enemy, in attacking, would be 
exposed not only to the fire of the defenders in front but also 
from the wall on either side. The wall follows the ridge away 
to the eastward here, and exhibits the strongly defensive line 
it takes in this, the central part of its course. 

Now let us leave the line of the wall which, as it approaches 
Carlisle and the Solway, becomes almost entirely obliterated 
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in the agricultural districts through which it runs, just as we 
found that it had disappeared in the scenes of industrial 
activity around Newcastle, and let us take a short glance at 
that Roman city of Corstorpitum which I mentioned earlier. 

Mr Kipling, in ‘ Puck of Pook’s Hill,’ talks about the line 

of the wall being one vast town, eighty miles long, stretched 
across the country, lying like a snake in the sun, wicked as a 
snake, That is probably an exaggeration. There were un- 
doubtedly long stretches of rough and lonely moorland along 
the wall between the stations, just as at the present day, but 
there were also towns enough, and if Corstorpitum was not 
actually on the wall, it was near enough to be in close touch 
with it, lying three miles to the south, on the banks of the 
Tyne, and on the outskirts of the little modern town of Cor- 
bridge. Coins, bits of pottery, fragments of statues, and 
inscribed stones have been unearthed here. 
_ Remains of buildings, including granaries, have been ex- 
cavated. The Romans were not vegetarians. One of the 
commonest things one sees about the excavations are the 
bones of the animals they used for food; but wherever you 
go, in station or civil town, you are sure to see some granaries, 
and they are all built upon the same plan,-—massive rectan- 
gular buildings with a succession of heavy buttresses lending 
additional strength. The floor was laid, not upon the ground 
but upon dwarf walls, running longitudinally or transversely 
or upon pillars, like the hypocausts in the houses. This 
raised it from the ground and made it damp-proof, and be- 
tween each pair of buttresses there was a long narrow slit for 
the passage of air for ventilation purposes. 

The Forum of the town has been excavated. A cistern or 
trough, part of a public fountain, was found, showing in a 
very marked manner the same semicircular scoopings observed 
in the trough at Borcovicus, Whether this is due to the 
sharpening of knives and weapons, or to the rubbing of iron 
pails dipped into the trough for water as they were pulled over 
the edge, is a disputed point. In any case, it is evidence of 
long and hard usage. You can see the remains of the base 
of the fountain. It is constructed in the usual substantial 
manner, though the fact that there are no deep foundations 
proves that the superstructure was net of a heavy nature. 
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The channel which brought the water-supply to it was also 
discovered. A group, probably forming part of the fountain, 
represents a lion killing a stag, and the lion’s mouth is 
adapted for the pipe, through which doubtless water spouted. 

The most interesting find at Corbridge, though it is one of 
the oldest (1734), is undoubtedly a large silver dish known 


as the ‘Corbridge Lanx.’ It is lavishly ornamented in relief, 


and represents a group of the Greek and Roman divinities — 
Apollo, Vesta, Juno, Minerva, and Diana. The story of its 
discovery is worth telling. Some children, playing on the 
river bank, found the dish near the remains of a Roman 
bridge which crossed here. The father of the girl who found 
it cut off the four feet upon which it stood, and took them to 
a jeweller. Finding that they were silver, the jeweller bought 
them, and later the dish also. Then he attempted to sell it, but 
the affair came to the knowledge of the Duke of Northumber- 
land, who, as Lord of the Manor, claimed the dish, and after a 
lawsuit he got possession of it, and the dish is now in Alnwick 
Castle. There is an electrotype reproduction of it in the 
Museum of the Newcastle Society of Antiquaries. It is 
supposed to have been one of the sacrificial dishes of a 
local temple. 

Of course large numbers of coins have been found here, as 
they are all over the line of the wall. It would almost 
appear as if the Roman soldier had thrown his money away. 
A field, which once formed part of a station, is known as the 
‘brunt ha’penny’ field from the number of coins turned up 
by the plough. It is curious to note that, immediately we 
cross the border into Scotland, the number of coins found is 
remarkably small, which perhaps indicates the influence of 
the spirit of the locality upon the character even of its tem- 
porary inhabitants. The gold coins found are just like our 
own, with the head of the reigning emperor on the one side 
and some symbolic representation on the other. There is one 
which shows where we got our figure of Britannia which is so 
familiar on our copper coinage. It is a coin of Hadrian, and 
Britannia represents here not freedom and empire, but slavery 
and Roman domination, Corstorpitum was a civil town, but 
with a strong military element, and there are many indica- 
tions of this. A party of the 2nd Legion recorded their 
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presence at Corstorpitum by an inscription on a stone in a 
building. 

The 2nd Legion was styled the Augustan, just as we 
speak of the Queen’s Own Cameron Highlanders or the 
King’s Own Scottish Borderers. An elaborate memorial of 
the legion shows us also its badge—the sea-goat and the 
winged horse. The badge of the 20th Legion was a, boar. 
A stone on the Antonine Wall in Scotland records the 
fact that a vexillation of the 20th Legion, styled the Valiant 
and Victorious, erected 4411 paces of that wall. One object, 
exhumed at Corstorpitum, the excavators at once named 
‘Harry Lauder.’ There is some suggestion that it represents 
agod. That is not very complimentary to the gods. It really is 
a somewhat ‘broad’ presentation of a soldier of the auxiliary 
forces. It is a mould for the casting of relief figures for the 
ornamentation of some article of pottery perhaps, and may 
have been a Roman representation of these grotesque figures 
so common nowadays. 

Of course innumerable portions of arms and tools have been 
found, but I do not trouble you with a description of them, 
for in no case do these approach in perfection of preservation 
_ the collection from Newstead in our own National Museum of 
Antiquities in Queen Street. One cannot but notice that few 
of the remains have been more than two or three feet high. 
Have all the upper parts absolutely disappeared? By no 
means. The Roman Wall is as much alive to-day as it was 
sixteen centuries ago, but it must be sought under a variety of 
disguises. We are often consumed with rage and contempt 
for those sordid creatures who had the heart to destroy our 
medizval abbeys and castles to build their houses and farm- 
steadings with, but that rage and contempt is modified in the 
breast of the pilgrim of the wall when he recognises where 
the builders of the abbeys and castles of Northumberland got 
their material. Lanercost Priory is one of the most beautiful 
of these buildings. I am exposing its evil deeds when I say 
that all the stones of the beautiful North Transept and many 
other parts are Roman stones. Think of it! These stones, 
amid which resounded for centuries the Aves and the Pater- 
nosters, had echoed the Latin tongue when it was a living 
language and when it was used to the praise of other gods. 
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As you walk along the beautiful clerestory and cast your eyes 
to the roof, there you may see, forming part of the arch of the 
roof, an altar on which can still be read the dedication: ‘“ To 
Jupiter, Best and Greatest.” The same is true of all the 
churches in the line of the wall. The stones of the tower 
arch of Corbridge Church are all Roman stones from Corstor- 
pitum. In the church at Chollerton, about two miles from 
Cilurnum, is a Roman altar, long used as a baptismal font, 
and some massive monoliths forming the pillars of the aisles 
came from that station. | 

It is the same with the medieval castles. The Caledonian 
did not cease from troubling when the Roman eagles left 
England, and the old stones of the wall, against which they 
had so often flung themselves, were used to form the Border 
castles. Thirlwall Castle is said to get its name from the fact 
that here the Caledonians first thirled or threw down the 
wall. The entire castle is of Roman masonry, quite evidently 
taken from the wall, which came down here from the moor- 
lands on its way west through Gilsland to Carlisle. The ditch 
of the wall, forty feet wide and still ten feet deep, can be 
seen from far away, scoring the steep hillside like the furrow 
of a titanic plough, In humbler sort the wall still fills a 
useful purpose in farm-steadings, field dykes, cottages, &c., 
where the curious eye can at a glance recognise the stones, 
and see here an altar, there a piece of an inscribed stone or 
broken pillar or statue. 

I have but touched the fringe of a subject which, like all 
truly great subjects, gets the more engrossing the deeper one 
gets into it. We may now appropriately close our journey by 
the side of a milestone standing firm, if slightly bent by the 
weight of the 1800 years since the Romans placed it there. 
It is one of the very few now standing in Britain, and its 
inscription is quite illegible, but it marks the line of an old 
Roman road, known as the ‘Stanegate,’ which can yet be 
followed for many a mile. Borcovicus is over the hill from it. 
One of the supporting stations of the wall, called Vindolana, 
is just behind us, and the houses in this pleasant little valley 
of Chesterholm are largely built from its stones. I hope that 
some among my readers may tramp along this road some 
summer afternoon, and, resting on the turf by the milestone, 
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may endeavour to recall some of the strange scenes which must 
have been enacted here, when the 4th cohort of the Gauls 
was in garrison, and this now deserted track was a busy high- 
way. This I can say with confident assurance, that there is 
to be found in abundance for all who seek it pleasant and 
profitable recreation in a holiday on the Roman Wall. 


[This paper was illustrated by numerous lantern-slides. ] 


VIL—THE OLIVE TREE. 
By Mr A. B. STEELE, 


(Read Dec. 16, 1914.) 


ALMOST no tree possesses so much interest to mankind as the 
olive. Its early cultivation, the historical traditions con- 
nected with it, its varied uses and its vast age, all contribute 
to render it of more than common interest. Ruskin, who 
loved the tree for Christ’s sake as well as for the softness 
of its mantle, silver and grey, and tender like the down on 
a bird’s breast, says that the untravelled Englishman has no 
more idea of an olive tree than if olives grew only in the 
fixed stars. The tree has been cultivated in all ages. In its 
cultivated state it grows to a tree of considerable size with 
gnarled stem and intricate branches. Its narrow evergreen 
leaves of a greyish green, nearly grey on the under surface, 
are very like those of the common willow. The flowers are 
small, white or yellowish, and generally exhale a sweet odour, 
which in some plants is distinctly noticed at more than a 
hundred yards away. The blossom is not at all unlike that 
of the privet, which belongs to the same family, the dis- 
tinguishing mark of which is the unusual combination of a 
regular monopetalous corolla and two stamens. The fruit 
varies as to size and shape, but is usually oval and about the 
size of an acorn; when ripe its colour is black and lustrous. 
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The olive was originally a native of .Asia, but was early 
transplanted into Africa and Southern Europe. The tree was 
among the most abundant and characteristic vegetation of 
Palestine, and nowhere did it succeed better than round the 
lake of Galilee. Josephus speaks of large dance parties given 
in Galilee after the olive crop was gathered in. The tree 
was the glory of the Holy Land, and one of the chief sources 
of wealth to the peasantry. “The coolness of the pale blue 
foliage, its evergreen freshness, spread like a silver sea along 
the slopes of the hills, speak to the Oriental of peace and 
plenty, food and gladness.” In the twelfth century, when a 
king of Jerusalem was storming a town of Syria, the inhabit- 
ants refused to surrender until he threatened to cut down the 
surrounding olive groves, which were their only source of 
livelihood. The names Olivet— Mount of Olives, and 
Gethsemane, an oil-press, testify to its cultivation and use in 
the Holy Land. St Jerome, who lived in the fifth century, 
speaks highly of the olive groves of Palestine. There was 
scarcely a part of the country in his day where large groves 
of olive trees were not found. Owing to its early cultivation 
and its great age the historical traditions of the tree are 
numerous. It is spoken of in the earliest parable. A leaf 
was chosen as a sign to Noah of the cessation of the deluge, 
and olive branches were ordered to be part of the material 
of the booths at the Feast of Tabernacles, and became the 
emblems of peace to various and distant nations. When the 
vanquished came to ask Aineas to allow them to carry away 
their dead, they brought with them an olive branch. In the 
Mosaic law an express provision was made for the poor from 
the produce of the olive, as in the case of gleaning in the 
fields —“ When thou beatest thine olive tree, thou shalt not 
go over the boughs again: it shall be for the stranger, the 
fatherless, and the widow.” The owners were to gather the 
main crop, and the poor were allowed all the fruit left. The 
greenness of the tree mentioned so often in Scripture is 
emblematic of strength and prosperity. David compared 
himself to a green olive tree, and the children of a righteous 
man to the olive branches round about his table. The tree 
seldom dies, and when it does fresh stems spring from the 
root, and the old olive is surrounded by a progeny of suckers, 
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—the olive branches referred to by David. The tree is also 
a symbol of beauty—“ His beauty shall be as the olive tree.” 
The trunk is rent into many divisions like separate stems, 
but the extremities are exquisitely graceful, especially in the 
setting on of the leaves. The veneration of the olive at one 
time was so great that only virgins and pure men were 
employed to cultivate it. 

All round about Jerusalem at the present day the general 
aspect is blighted and barren, and the only olive trees now 
standing there grow near the foot of the mount in the 
Garden of Gethsemane. Their gnarled trunks and scanty 
foliage are regarded as the most sacred memorials. These 
venerable trees, eight in number, their “delicate foliage sub- 
dued and faint of hue, as if the ashes of the Gethsemane 
agony had been cast upon them for ever,” are believed to 
have been living when Christ was on earth. Italians point 
to trees which they say date back to Republican Rome; and 
at Shechem and Gaza the natives say that not a single tree 
has been planted since the Moslem conquest. The oldest is 
referred to the time of Alexander the Great, and the name 
‘Greek,’ sometimes applied to the olive tree, appears to be 
connected with this tradition. The olive is fabled by the 
poets to have been planted by Minerva. It was consecrated 
to that goddess by the Athenians, who regarded its cultivation 
and protection as a religious duty. The olive is frequently 
represented on medals as a symbol of Minerva, particularly 
on that of Olympus, where the owl, the bird of Minerva, is 
depicted standing on a branch of the olive. It was in a 
peculiar manner the emblem of peace, although it was also 
worn as a token of victory. The crown in the Olympic 
Games sacred to Jupiter was of wild olives. The dead were 
crowned with olives because they had overcome the battle of 
life, and when a boy was born at Athens a crown of olives 
was hung at the door as a symbol of agriculture to. which 
man is destined. The poems of Homer, which were as sacred 
to the Greeks as the books of the Old Testament were to the 
Jews, describe the olive, the wild as well as the cultivated 
kinds, and some of the finest verses depict the tree with the 
blue foliage. Herodotus mentions the olive as common in 
Palestine but unknown in Babylon. Virgil acquaints us with 
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the important place it held in the agriculture of his day, and 
Pliny devotes a whole book to the olive and its products. 

The olive tree is of great economic value. Its wood is 
beautifully clouded and veined, especially the root parts, and 
susceptible of a high polish. Although little used by cabinet- 
makers now, ancient carvers preferred it for their purpose to 
all other kinds of wood. The doors and posts as well as the 


cherubim in the Temple were of olive-wood. One of the 


chief trades with Jerusalem at the present day consists of 
chaplets and small toy articles of the common olive wood. 
Combs are manufactured from the wood of one variety, and 
rosaries are usually made of the wood and seeds of the olive 
from Jerusalem. Many authors maintain that the wood of 
the cross was an olive, and a church called the Holy Cross 
is said to have been built a few miles from Jerusalem on the 
spot where the tree for the cross was cut down. The bark 
is bitter and astringent, and has had a great reputation as a 
substitute for cinchona. But the value of the olive depends 
solely on its fruit. This is always very bitter to the taste, 
and, to render it fit for the table, it is soaked in water im- 
pregnated with an alkaline salt. After that it is steeped in 
fresh water for two or three days and then salted for use. 
Pickled olives are eaten abroad as a whet to the appetite 
before and during meals, and in this country chiefly at the 
dessert. They are supposed to excite the appetite and pro- 
mote digestion. The finest kind of the prepared fruit used 
to be called Picholine, after an Italian of that name, who 
first discovered the art of pickling olives. The best pickled 
olives are from Genoa and Marseilles. In France the unripe 
fruit of the sloe is pickled in salt and vinegar as a substitute 
for olives. The oil obtained from the fruit is of far more 
importance than its use for the table. The oil is procured 
by pressure from the pulp of the fruit. In pressing, the 
kernels must not be crushed, as then a disagreeable taste will 
be imparted to the oil. Olive oil of good quality should 
be without smell; but this is not always a guarantee of ex- 
cellence, since it may be accompanied by a nauseous flavour. 
The olive crop gets little attention from the peasants; the 
land is ploughed more than once a year, but the trees are 
neither manured nor pruned. From October to December 
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the fruit is ripe, and the trees are beaten with long poles 
or shaken, and the fallen fruit is gathered. Then follows the 
manufacture of the fruit into oil. Hand-picked olives give 
the finest oil, and the fruit must be completely ripe. Knock- 
ing the fruit from the branches with sticks injures the tree 
and lessens its productiveness in the next year. The finest 
kind of oil, called virgin oil, is obtained merely by pressure. 
Common oil is procured by a stronger pressure and submitting 
the fruit to the action of boiling water. The fruit is exten- 
sively cultivated in Italy, and the finest oil is from Leghorn. 
It is called Florence oil, and is the kind used in this country 
as salad oil. The oil is brought from the country districts 
and sold by weight. After purchase it is placed by the 
merchants in large earthenware jars and allowed to settle 
before being filtered and rendered fit for export. It is filtered 
through perfectly clean carded cotton from Malta. If it does not 
come out at first perfectly clear, it is passed through the filter 
again and again till it becomes so. If the oil is of good 
quality, it should be quite bright after one filtering. It is 
imported in casks to this country, where it is bottled by the 
importers. In the olive countries oil is one of the first 
necessaries of life. It is the cream and butter of Italy and 
Spain, but with us it is only taken as a condiment. Spain 
produces upwards of 250,000,000 lb. of oil a year, and in 
Andalusia 30 lb. are consumed annually by each individual 
of the population. Owing to the impulse now given to 
vegetarianism, the consumption of olive oil in many homes 
will be largely increased. It is so pre-eminent ainong vege- 
table oils, that it not only has always had an exclusive use 
in culinary purposes, but is largely employed in the arts and 
manufactures. It is much used in the woollen manufacture, 
as well as in that of soap—Castile soap being made of olive 
oil and soda. It forms an ineredient in the most celebrated 
perfumes. The use of it on the hair and skin has been 
customary from the earliest times. It formed a lucrative 
article of trade between the Jews and the Syrians. The 
finest oil is generally consumed in the country where it is 
produced, and is used as an emollient or for oiling the wheels 
of watches. Sardines when put into boxes are covered with 
olive oil, a laurel leaf and a clove being added to impart an 
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agreeable aroma. ‘The oil is largely employed in medicine. 
It enters into the preparation of plasters, liniments, and 
ointments. The medical properties of the oil are demulcent, 
emollient, and laxative. 

Specimens of the olive tree may be seen in several gardens 
around London. In the neighbourhood of Dublin it survives 
the winter, but never blooms. In Devonshire and elsewhere 
in the south of England it bears fruit. But to see the olive 
growing in perfection in the open one must go to the sunny 
South, to countries bordering on the Mediterranean— 


“* Where little Monaco smiles, 
The old sea-girt town, from the olive groves.” 


On the shores of the Black Sea the roads in some places are 
bordered by hedges of olives. The tree thrives best in a free, 
loamy, calcareous soil in warm and sunny situations. Hill- 
sides are preferable to plains for its culture, and proximity 
to the sea is favourable to it. The fruit produced in lime- 
stone formations is of the best quality. A great many varieties 
are cultivated—the long-leaved kind chiefly in France and 
Italy, and the broad-leaved in Spain. The olive is sensitive 
to great heat as well as to great cold. Moderate cold is 
favourable to its growth. It stands cold better when near 
the sea coast, and inferior varieties resist the cold better than 
the finer. The olive is said to be the tree of civilisation: it 
dies out where the population is Mohammedan, for it can 
flourish only where order and security of tenure exist. Even 
in a disorderly land one may sow cereals and vegetables, the 
fruit of which may with luck be gathered in a few months, 
but the young olive takes fifteen to eighteen years to bring 
in any return, and an outlook over that length of time is too 
great for any Mohammedan population. The older it is the 
more it will produce. The cultivation of the tree even in 
civilised countries is liable to various mishaps, and too often 
does the labour of the olive fail. In June, when the tree 
is conspicuous by its load of blossom, the wind frequently 
causes the flowers to fall. Rats are particularly fond of the 
fruit; and thrushes, starlings, and magpies are also great 
plunderers. Locusts, too, occasionally come in their thou- 
sands; but the greatest damage is done by an insect called 
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the olive fly (Dacus olew), which deposits its eggs in the young 
fruit. It is estimated that in one season each female is re- 
sponsible for about 160 millions of flies. In one year in 
Italy this insect injured the olive trees to the extent of millions 
of pounds. The olive is also attacked by a moth and by a 
fungus, which entirely despoil the plant of its leaves and 
fruit. The fungus disease is known in Italy as Brusca; and 
the study of the fungus, for which apparently very special 
conditions of growth are necessary, may give results of 
particular interest in vegetable pathology. 


IX.—THE POSITION OF PASTORAL PLANTS 
SINCE 1885. 


By Mr WILLIAM WILSON. 


(Communicated, December 16, 1914.) 


Dorine the last fifteen years of last century much attention 
was given to the improvement of pastoral plants, and careful 
observation, continued up to the present time, has given us 
some sound knowledge on this subject, although there is still 
room for experiment with regard to many points. 

The statement made about a century ago by Professor 
Lindley still holds—that the best“fodder grasses of Europe 
are species which do not grow to a-greater height than three 
or four feet, as, taller than this, they are apt to become hard 
and wiry. The leading fodder grasses are rye, fescue, 
meadow, timothy, crested dog’s-tail, and sweet-scented vernal 
grass. In our time we have, in addition, made extensive use 
of cock’s-foot grass and, though not to the same extent, 
meadow fox-tail. No outstanding success has attended 
attempts to introduce luxuriant grasses from various parts of 
the globe, though these continue to be excellent animal 
support in their native lands. 

Rye-grass (Lolium perenne) has proved peculiarly adapted 
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for alternate husbandry and partial laying down of permanent 
pasture. Of the fescues, Pestuca pratensis has not come up to 
expectation; it seems to want adaptation for the former 
purpose, and is perhaps whimsical regarding immediate con- 
ditions for the latter. The tall fescue (/ elatior) on rich 
ground, and hard fescue (/. duriuscula) on poorer soil are 
valuable auxiliaries, 

Of the meadow-grasses, the rough-stalked Poa trivialis on 
a clay soil, and the smooth P. pratensis on a dry soil, have 
proved themselves valuable. 

Recent cultivation has tended to improve the quality of 
timothy grass (Phlewm pratense) grown in moderately cold 
climates, by reducing the tendency of the roots to become 
bulbous, when they are difficult to eradicate by ploughing, and 
cause much loss to cereal crops. 

Both in the cold season of 1912 and in the great drought 
of 1911 crested dog’s-tail grass (Cynosurus cristatus) did well 
and is to be recommended for alternate use. Sweet vernal 
erass (Anthoxanthum odoratum) was comparatively satisfactory, 
but it has been greatly replaced by A. puelw. Amongst 
alternate grasses, the value of cock’s-foot (Ductylis glomerata) 
has been proved, and its quality has been refined by recent 
cultivation. JI found the seed from New Zealand the best, 
yielding a fine leafy grass. This grass has to some extent 
in pastures taken the place of fox-tail (Alopecurus pratensis) 
and the yellow oat-grass (Avena flavescens). It seems probable 
that some improvement might be made in permanent or 
natural grasses by the addition of certain others, or by 
fostering some that are not in prominent use, such as 
purple molinia (Molinia cerulea) on a poor soil and. the 
reedy meadow-vrass (Poa aquatica) upon undrained rich soils. 

Importance must be attached to the purchasing of the right 
seed, which as far as possible should be obtained from a 
place with a soil similar to that of one’s own district, but 
having a milder climate. 

This remark about seeds also applies to the other branch 
of ordinary pastures—the clovers—the red (T7rifoliwm pra- 
tense), white (TZ. repens), and alsyke (7. hybridum). Recent 
years have shown little change in the use of yellow suck- 
ling (7. filiforme) and of medick (Medicago lupulina). In 
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printed seed lists I notice the kidney vetch (Anthyllis 
vulneraria), the use of which seems to be on the increase, 
Experience shows that, with leguminous plants, pulpy seed 
grows best, while seed that is dried up does not germinate 
well. 

Plants of other natural orders might receive more attention 
towards increasing the food supply of animals. In the spring 
I have noted the value of one of the Borage family, tuberous 
comfrey (Symphytum tuberosum), as an addition to the early 
grass; while in autumn I have seen cattle feeding readily 
on one of the Labiate order, peppermint (Mentha piperita), 
which grows along the margins of streams and ditches, and 
is still succulent when ordinary herbage has become dry. 


At the same meeting lantern illustrations were used in 
connection with “The Zoological Park,” by Mr George 
Cleland; “Some of the Common Fungi,” by Mr A. B. Steele; 
and also with Mr James Buncle’s communication on “ Plants 
and Marine Life,” which he gave at the meeting on January 
27, 1915. 


X.—NOTES ON THE GEOLOGICAL HISTORY UF 
BLACKFORD HILL AND ITS AGATES. 


By Mr J. J. McBEATH. 


(Read February 24, 1915.) 


To the children of Edinburgh, Blackford Hill will stand out 
in recollection for its memories of summer days, animal 
spirits, and home-compelling hunger. To those of us who 
made its acquaintance later, it will recall visions as varied 
as experience, reflecting dominant prepossessions, artistic, 
historical, scientific. From the crag overlooking the Braid 
Burn, whence the Hermitage swings away westwards, 
luxuriant in spring foliage, an ornithologist of wayward fancy 
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might squander hours of reverie, perplexing himself to dis- 
cover the pylons that guide the birds unerringly to their nests 
in the bewildering maze of trees. Across the dry valley the 
Corbie’s Craig (Plate III.) is an everlasting challenge to itching 
feet of aspiring mountaineers. There are said to be secret 
spots, known to the elect, where, surrounded by a generous 
flora, aristocratic botanical families have their seat. And in 
the unsightly quarry recess one may pick up despised frag- 
ments of precious stones, wonderfully varied in colour and 
form, fashioned through age-long processes in a laboratory 
where a million years are as a day. 

Higher on the hill one may indulge historical and poetic 
fancies, following renowned example. Hither historians come 
to brighten their perspective, poets to attune their lyre, and 
artists to study the nuances of light. So we have Scott, 
ecstatic in the recollection of youthful roving, recalling Scot- 
land’s lost legions to Borough-moor; Stevenson, no doubt, 
loitering above the burn whose melody provokes or lulls his 
song; and David Roberts lighting up the hills beyond the 
Campagna with a halo he must have caught on the Moorfoots 
from Blackford Hill. 

The naturalist, drawn to the hill, it may be, by its botany 
and its ecology, cannot fail to be arrested by its bold escarp- 
ments, evidently the stumps of rocks which extended beyond 
their present limits, its striated surfaces and groove-like 
depressions, the gorge of the Braid Burn, the dry valley, and 
the remarkable hollow that sweeps round its north-western 
front. 

The purpose of these notes is to present some outline of the 
geological history of the hill implied in the known rock 
structure of the neighbourhood. 

Admirably exemplifying the familiar crag-and-tail hill form 
with characteristic curved frontal depression—the ice deflection 
basin, due to the erosive acticn of ground ice deflected in its 
march eastwards by the obstructing crag—a conspicuous wit- 
ness of the Great Ice Age, seen also at the Castle, Calton Hill, 
Salisbury Crags, and elsewhere within the boundaries of Edin- 
burgh, Blackford Hill forms roughly an inclined wedge with 
its blunt crag apex directed westwards, rising about 300 feet 
above the ice-deepened hollow, its retreating surface broadening 
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BLACKFORD HILL: THE CORBIES CRAIG AND THE BRAID VALLEY 
FROM SOUTH-WEST CRAG. 


[Photo. ¥. ¥. McB.) 


BLACKFORD HILL: THE Dry VALLEY WITH THE CORBIES CRAIG 
AND SOUTH-WEST CRAG. 
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as it descends gently to the east and merging imperceptibly in 
the plain. Viewed from the path below the Braid pond, the 
hill resembles a broken table-land, its massive rock-face of 
andesite, evidently once continuous over the Braids, left in air. 
Its northern side presents a steep grassy slope descending from 
a graceful ridge dotted with clumps of gorse, and manifesting 
still the parallel drainage courses of a long-abandoned agri- 
culture. 

The mass of the hill, if we trust the testimony of the quarry, 
is hewn out of a single lava-flow, the lower limit of which is 
determined by a bed of volcanic ash seen on the path-side be- 
yond the western end of the artificial pond, the upper limit 
by a basalt of the well-known ‘ Carnethy porphyry’ type, found 
overlying the andesite at the Harrison Arch. The entire mass 
is apparently tilted to the north-east, the external outline of 
the hill not distantly reflecting its structure. Blackford Hill 
has long been recognised as the northern termination of the 
Pentland massif, to which its rock types belong. Regarding 
the origin of the Pentland volcanic rocks, various theories have 
been advanced, a few of which we may notice. 

A horizontal section across the country from the neighbour- 
hood of Auchterarder to Roslin reveals what might be regarded 
as a great anticline, with the volcanic rocks of the Ochil Hills 
forming the north-western limb and the volcanic rocks of the 
Pentlands the south-eastern limb, the core of the anticline 
having collapsed, leaving its truncated ends pitching towards one 
another across what is now the central valley of Scotland. A 
consideration of this structure suggested a great volcano in the 
intermediate distance, from which might have flowed the lavas 
forming the two groups, and the neighbourhood of Linlithgow 
was at one time regarded as the probable site of the volcano. 

Maclaren, in his ‘ Geology of Fife and the Lothians,’ favour- 
ing a local origin, supposed the eruptive centre to have been 
north-east of the range, and that the lavas flowed in an elon- 
gated hollow towards the south-west. In his ‘Ancient Volcanoes 
of Great Britain,’ Sir Archibald Geikie also looked upon the 
range as of local origin, and in that work put forward the view 
that the Braid Hills mark the site of the principal vent of the 
Pentland volcano, basing his opinion on the resemblance of the 
decomposed and shattered rocks there to fine tuffs such as 
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might be formed in a volcanic vent, a view which has been set 
aside by the recent identification of these rocks as lava. Re- 
viewing the evidence available at the time of its publication, 
the second edition of the Geological Survey Memoir of the 
neighbourhood of Edinburgh is disposed to place the main 
centre of volcanic activity in the vicinity of Colinton, persuaded 
that in that locality the lavas attained their maximum thick- 
ness. The fact that a great crustal displacement traverses the 
country here affords some warrant for belief that a foundered 
volcanic zone lay along that line, forming a ridge resembling, 
it may be, Ontake in Japan, which has twelve extinct craters 
along its summit. 

Briefly stated, disregarding details, the varied volcanic rocks 
of the Pentland Hills—basalts, andesites, rhyolites, trachytes, 
and tuffs—evidently originated from a series of vents of Lower 
Old Red Sandstone age, situated not far from the northern 
limits of the hills. Breaking out on a lake floor, they built 
up a thickness of some thousands of feet of rocks. Blackford 
Hill basalt and andesite belong to the highest or latest mem- 
bers of the series—that is to say, a bore put down in West 
Mains Road would pierce successively every lava of the 
series, assuming, for the purpose of illustration, that each 
flow spread so far. 

One is tempted by the fascination of the subject to picture 
to oneself the scene at the close of volcanic activity: an ele- 
vated ridge, extending from the position of the Calton Hill 
south-westwards beyond Currie, with its silent craters, and an 
expanse of scarred lava plains stretching away to the south, 
North of the ridge the scene may have been repeated, or an 
intervening lake may have lain between it and the smoking 
volcanoes of the Ochils and Fife. Conglomerates derived from 
Silurian mountains in the south are found interbedded with 
certain of the lava flows, implying that the Moorfoot-Cloich 
area was at that time a high land suffering erosion. 

The period which followed is marked by earth movements, 
accompanied by immense denudation, continued over a vast | 
interval of time. Evidently the volcanic ridge collapsed, for 
successively, from north-east to south-west, lower and lower 
divisions of the volcanic pile must have been exposed to 
attack by atmospheric agents, which followed hard on crustal 
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displacement, tending always to obliterate superficial evidences 
of discordance. Below Torphin Crags, where the Pentland 
Hills are nearest to the Colinton fault line, only a stump of 
the lowest known lava of the series remained at the close of 
this period of denudation, a thickness of possibly 5000 feet 
having been swept from this particular area, for the succeed- 
ing deposits of Upper Old Red Sandstone, largely derived from 
the wearing down of the lavas, are found resting here on its 
eroded surface. These operations, and the structure resulting 
from them, may be realised by consideration of a rough 
diagrammatic model. A dozen sheets of thick card-board 
glued together, bent in the form of an elliptic, very low 
arched dome, with one half broken off along its longer axis, 
illustrates the fault exposing the outcrops to attack; and a 
horizontal cut through the remaining half exhibits the effect 
of prolonged denudation laying bare successively areas of 
every member of the series. 

Over these exposed areas the waters of the Upper Old Red 
Sandstone lake rose, and laid down their sediments. A lake 
at the level of the present 500-feet contour line would not 
unfaithfully represent the scene in view. The Pentlands, at 
that time, including Blackford Hill and the Braids, formed a 
diminishing island in the midst of the lake. 

It was a remarkable world that presented itself in our area 
at the time of the Upper Old Red Sandstone, a world the 
description of which would have beggared the pen of the 
author of ‘The Ancient Mariner’: a desert land with meagre 
and primitive vegetation; a world without flowers; a land 
fauna of invertebrates; no bird beat the air or alighted on its 
waters; its lakes were inhabited by primitive types of fish, 
leading a precarious existence in the presence of an astonish- 
ingly restricted food supply and recurrent dessication. One 
of the most noteworthy of palzontological enigmas, the Dura 
Den episode, belongs to this period, productive of much 
speculation, and to which, until recently, a0 satisfactory 
solution was offered. Here, in one of the rock layers, fossils, 
mainly of Holoptychius, were found densely crowded together. 
What disaster had overtaken them in the mysterious lake of 
that far-off time, removed from us, in Mr Goodchild’s generous 
estimate, by upwards of four hundred million years? Was it 
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gas, or poison, or a sudden access of salinity in the water ? 
Did the water suddenly retire, leaving them to perish on the 
sand?  Buchanan’s observations in the summer of 1911, 
described in the pages of ‘Nature’ in December of that year, 
when he found that carp, perch, tench, and pike buried them- 
selves protectively in the mud on the approach of desiccation 
due to an exceptional summer’s drought, seem to present an 
adequate explanation ; the fish, following a primitive instinct, 
had buried themselves to avert the disaster of a temporary 
drying-up of the lake, and their supply of oxygen gave out ere 
the water returned. It imposes some strain on the imagina- 
tion to realise that Blackford Hill, with its whinny slopes, 
grassy hollows, and rocky view-points, with its twentieth- 
century murmur, could be the stage of such a scene, and that 
Holoptychius nobilissimus glided through the silent waters of 
that remote age over rocks which are a happy hunting-ground 
of the children of Edinburgh. 

Scotland derives her mineral wealth mainly from the 
succeeding Carboniferous age, and for the intrepid naturalist 
the Carboniferous, with its comparatively unbroken record, 
provides an unexampled field for research. But the Old Red 
Sandstone, with its masterful tectonic problems, its unique 
plutonic and volcanic complexes, its prodigious conglomerate 
deposits, and its enigmatic paleontology in the crises of 
evolution, is for geological genius of the most consummate 
order. One cannot think of the wellnigh impossible condi- 
tions of existence of those times, compared with our teeming 
guperabundant world which has come from those times, with- 
out a sense of veneration and amazement. 

Long before the close of the Upper Old Red Sandstone age 
the Blackford Hill of that time was completely buried by the 
lake sediments, as is abundantly proved by the position of 
rocks of that age at Liberton, Craigmillar, Grange, and Craig- 
lockhart railway cutting. 

Following on this submerged area came the immense 
deposits of the Carboniferous. Very early the Old Red rocks 
of the Pentlands were obliterated. From beyond Carlops to 
far beyond the Forth shallow lakes, dismal swamps, lagoons, 
open seas, and spasmodic bursts of volcanic activity spread 
over the region some ten thousand feet of strata, sandstones, 
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marls, oil-shales, coals, limestones, with lavas and volcanic 
tuffs interbedded, strata which were in turn invaded from 
below by numerous intrusions of dolerite. It was a period 
of slow and almost continuous subsidence of the earth’s 
crust. 

Excluding the Glacial boulder-clay, with the Carboniferous 
rocks the positive record of geological time in our area comes 
to an end. Whatever Mesozoic or Tertiary deposits may have 
been laid down have disappeared. It is possible that the 
country in the neighbourhood of Edinburgh was a land area 
suffering almost continuous denudation throughout the immense 
interval of time between the deposition of the red beds of 
Dalkeith and the boulder-clay which covers them, a period 
measured in geological chronology by myriads of extinct 
species, and which Mr Goodchild reckoned at over three 
hundred million years. 

“Les plis se reproduirent aux mémes places,” said Marcel 
Bertrand, and here was no exception. The crustal move- 
ments at the close of Lower Old Red Sandstone age were 
surpassed in magnitude by those of post-Carboniferous age. 
The Old Red volcanic rocks were arched up along an axis 
roughly north-east to south-west, sharply folding the hori- 
zontal strata of sedimentary rocks on the south-east. Master 
faults were developed on either side; on the north-west the 
Colinton fault, still visible traversing the section exposed 
under the drift at Craiglockhart Station despite protective 
brickwork recently erected, and the Pentland fault on the 
south-east. The amount of displacement involved was stupen- 
dous. The strata beyond what may be called the buffer fold 
south-east of the post-Carboniferous Pentland axis are found 
disposed in a deep narrow syncline, with a maximum down- 
throw exceeding ten thousand feet. 

Folds and faults reproduce themselves in the same places, 
and the associated phenomena also. Exposed to attack on 
both flanks, the Carboniferous rock-covering was gradually 
worn away from the surface of the Pentlands as the area 
on both sides subsided, denudation, as before, following crustal 
displacement, removing superficial evidences of discordance. 
Fault scraps disappear almost as soon as they are formed. 

The photograph (Plate IV.) of the Edge Coal strata rising 
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from the Esk syncline in the railway cutting east of Niddrie 
West Junction, shows at once how folded rocks may be planed 
away, and how the structure of the country may be masked 
by the boulder-clay. To link up these broken outcrops with 
their representatives in the west, one must travel as far as 
Linlithgow, the rocks of the Edge Coal group, and those above 
the Edge Coal horizon—the Upper Limestones, the Millstone 
Grit, and the Coal Measures—having been denuded from the 
intervening country. It will be observed that the upper 
edges of the outcrops have been bent to the right, illustrating 
the drag of the ice-sheet passing eastwards. 

The last episode in this long history, the Ice Age, found 
the hill a little higher and more rugged than we know it, and 
separated from the Braid Hills by a gorge deeper, perhaps 
considerably deeper, than the present valley. The ice-sheet, 
passing eastwards, swept from its surface the products of 
decay and moulded its outlines as we see them, leaving striz 
on its rock surface and a ground moraine of boulder-clay in 
front and on its lower slopes. 

The glaciated cave (Plate IV.) near Blackford Hill quarry 
provides an interesting illustration of the vicissitudes of the 
region in relation to the Ice Age. Undercut in the fault~- 
brecciated andesite by a pre-glacial river, it was scoured and 
striated by the glacier which passed through the gorge. It was 
then filled up by glacial débris which choked the valley, a relic 
of which is the glacial flat which les between the Braid Hills 
and the Hermitage. Subsequently re-excavated by streams 
draining the glacier, streams that cut out the valley at the 
base of the Corbie’s Craig (Plate III.) when the normal 
channel was blocked, it was again filled up with sand and 
gravel brought down by these streams. Much of this deposit 
of sand and gravel remained in place when Agassiz visited the 
cave in’ 1840, by which time an exposure about 25 feet 
in length had been washed out. The remainder was excavated 
in the early seventies, when the cave was in danger of being 
quarried away. 

The scene from Blackford Hill before the Ice Age must 
have presented a remarkable contrast to that which followed. 
The surface of the country was probably trenched like a 
Stretch of typical ‘bad lands’: a country of serub-covered 
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EDGE .COAL OUTCROPS UNDER BOULDER CLAY, 
NIDDRIE RAILWAY CUTTING, 
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BLACKFORD HILL: THE GLACIATED CAVE, 
SHOWING FAULT-LINE AND BRECCIATED ROCK. 
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ravines and ridges. The glacial period was one, it is true, 
of sterilisation, but it seems also to be true that it removed 
violent inequalities of surface which no device of agriculture 
could have ameliorated, and left, despite a legacy of marshes, 
lochs, and erratic boulders, a surface relatively ideal for suc- 
cessful cultivation. 


THe VEIN AGATES. 


A visit to the quarry at Blackford Hill shows that the rock 
has been extensively fissured and faulted. The faults are 
faults of compression, lateral thrust faults, trending generally 
north-west and south-east. The fault cheeks usually carry 
a deposit of calcite formed during movement, often exhibiting 
many superimposed slickensided layers. The fissures, mostly 
older than the faults, traverse the rock in all directions, 
‘and their parted surfaces have been re-cemented by silica, 
giving rise to jasperous veins, the so-called Blackford Hill 
Agates. 

Agates, properly so called, are formed, not in veins, but in 
the steam cavities of andesite lavas. Within these cavities 
films of silica, varied in colour, have been precipitated from 
solution, the vesicle having been gradually filled up from 
circumference to centre. We need not here discuss the 
various theories advanced to account for the ingress of the 
silicious material. Goodchild remarks (‘Scottish Agates’) 
that no second layer of opal inclined to a first layer has 
been found in Scottish Agates, and that since the opal layer 
is laid down horizontally in the cavity, therefore the opal of 
the Scottish Agates was deposited before any disturbance of 
the rocks took place. Further, he affirms that the Upper 
Old Red Sandstone contains specimens of agates which have 
certainly come from the andesite lavas of Lower Old Red 
Sandstone age, from which he concludes that the Scottish Old 
Red vesicular Agates were all formed before Upper Old Red 
Sandstone time, indeed before the earth-movements which 
took place between the Lower and the Upper Old Red. No 
inference of this nature can be made regarding vein agates, 
for the vein, unlike the vesicle, is not restricted to compart- 
ments which were in existence before the lava cooled. Sub- 
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sequently formed, the fissures of the rock, indispensable to 
the formation of vein agates, may be of any age from the 
consolidation of the rock onwards; and the deposition of the 
vein material may have an indefinite range in time. It is 
abundantly evident from specimens of Blackford Hill vein 
agate that a vein complete at one time may be reinforced 
by subsequent splitting and re-cementation along the re- 
opened deposition plane. There are examples where a frac- 
tured sheet of vein agate has split, first along one plane, then, 
transgressing, along another, the new vein material consoli- 
dating in this way. Again, a vein, after completion, may be 
brecciated, and a subsequent vein formed, with the brecciated 
fragments floating, as it were, in the later vein. At first 
sight complex veins present a bewildering problem, so diffi- 
cult is it to account for the fantastic mosaic found in such 
veins. 

Familiarity with varying forms enables one at length to 
classify them more or less satisfactorily into groups. The 
simplest manifestation of a vein is a green film, Mr Good- 
child’s (1) “ Priming,” the imitial skin upon which agates are 
based, attributed to the decomposition of the ferro-magnesian 
minerals, and identified by Dr Heddle as Celadonite; (2) A 
vein of jasper or clear chalcedony intercalated between films 
of “priming”; (3) Compound veins, exhibiting rectilinear 
planes of alternating jasper and varieties of chalcedony; (4) 
Breccia veins, with fragments of the andesite embedded in 
the vein; (5) Brecciated veins, where the fragments of pre- 
viously formed veins are embodied in the matrix of secondary 
veins. To this group one might assign reinforced veins, but 
if there is no apparent transgression by the reinforcing 
material, the vein will apparently belong to the third group. 
Besides these are faulted veins, some of which admirably 
illustrate regional crustal movements. It is significant that 
“normal” faults in the veins are rare, indicating lateral com- 
pression as a feature in the vicissitudes of the rock. Many 
veins occupy slip planes, showing well-marked slickensiding, 
but the commoner examples of slip planes have calcite in 
place of silica. Rarely veins exhibiting the characteristic 
salient and re-entrant angles of fortification agates are found, 
and occasionally a true fortification agate in’ a cavity formed 
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by fracture. Curiosities are veins with minute nests of 
specular iron on crystals of quartz, pyrites, and small 
cavities filled with bitumen. 


[Numerous lantern-slides and specimens were shown in 
illustration of the above. ] 


XI.—WNOTES ON WILD-FOWL IN THE OUTER 
HEBRIDES AND IN MIDLOTHIAN. 


By Mr TOM SPEEDY. 


(Read March 24, 1915.) 


Out on the Atlantic, on our way to Barra, the sail would have 
become monotonous but for the accompaniment of bird life. 
Espying a dark-coloured bird; I recognised it as a specimen 
of Richardson’s skua. This pirate bird rarely takes the trouble 
to fish for itself, but watches other gulls thus employed; and 
directly it sees one successful in catching a fish it gives chase, 
when from fright the pursued bird disgorges the recently 
swallowed food. So rapid is the flight of the skua that it 
captures the prize before it reaches the water. I called my 
companion’s attention to the bird, and it shortly demonstrated 
its habit before our eyes. This habit of the skua, and that of 
the cuckoo leaving other birds to hatch its eggs and rear its 
young, are mysteries in nature beyond our ken. 

Though a number of varieties of gulls followed us at first, 
only three convoyed us all the way. These were the great 
black-back, with pinkish-coloured feet and beak; the lesser 
black-back, with yellow beak and feet; and the well-known 
herring gull. All these three are carnivorous, and do incal- 
culable destruction on our moorlands, where eggs and chicks 
find their way into their capacious maws, as well as the 
salmon-parr and smolts in our streams. On inland tarns 
whole broods of young ducks are destroyed by these 
predatory birds. 
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Another bird that attracted our attention was the gannet. 
It is a beautiful sight to witness this bird making a quarry. 
On spying a fish it appears to partly close its wings, and, like 
a whirlwind, it dashes the water into foam as it plunges, and 
soon reappears with its prey. Several times we saw one 
make the plunge, but too far away for us to see if it was 
successful. 

Soon the island of Barra loomed on the horizon, and in due 
course the pier at Castlebay was reached. It appears to be a 
great fishing centre, the pier being covered with herring 
barrels. Getting into conversation with a sergeant of police, 
I was informed that herring partly salted were sent abroad. 
We discussed the attitude of the crofters who forcibly took 
possession of the adjacent island of Vatersay. Whilst at the 
pier I was interested in watching the steward with baited 
hooks fishing over the side of the steamer, and I saw him 
pulling in codlings and coal-fish, which were soon frizzling 
in the frying-pan and served up to tea. Sailing north- 
wards on the east side of the archipelago, in a few hours 
we reached Lochboisdale, which forms an excellent natural 
harbour. Close to the pier is a comfortable hotel, where we 
sojourned for the night. As at Barra, the pier was covered 
with barrels, in which were herring shghtly salted and con- 
sioned chiefly to Russia. A large quantity of mackerel 
were being split up, gutted, washed, and salted into barrels, 
also to be sent abroad, and it was interesting to see 
the dexterity with which this was accomplished by ‘ fisher 
lasses.’ 

It would be an interesting sight to fly over and look down 
from an aeroplane on the Hebridean archipelago, which 
would appear as if the land was torn to tatters by fresh-water 
lochs, or by far-reaching arms of the Atlantic. For the sake 
of the view I would have much liked to ascend to the tops of 
Mount Hecla or Ben More, both upwards of 2000 feet. 

At Grogary Lodge are stuffed specimens of birds shot in the 
district, and the variety of wild geese interested me much. 
There are the grey lag-goose, the white-fronted goose, the bean 
goose, the Canadian goose, the barnacle goose,and the brent 
goose. What struck me as remarkable was the absence of the 
pink-footed species which are seen in such numbers in East 
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Lothian and the north of Berwickshire. When it is taken 
into consideration that about 800 geese, and nearly as many 
duck and snipe, are killed in a season, besides woodcock, 
grouse, and other game, this place must be regarded as a 
sportsman’s paradise. The variety of duck included mallard, 
teal, tufted widgeon, scaup, golden-eye, shoveller, pintail, 
pochard, besides occasional strangers. 


It is now many years since I hatched and introduced tufted 
ducks into Midlothian. Whether they bred there previously 
I never could find out. Over forty years ago, in company 
with my old friend the late Bailie Lewis, I was fishing in a 
loch in which were some islands—I had better not say where. 
The late Bailie took a great interest in natural history, and, 
as trout were not ‘on the take, we had a_bird-nesting 
excursion on an island. Among other nests, we found one of 
the tufted duck with eight eggs. They were already chipped, 
and would have been hatched in another day or so. I at 
once suggested taking them and having them hatched under 
a hen. My friend was a bit sceptical, thinking the chicks 
would die before we got them home, as seven or eight hours 
would intervene. Having had experience with pheasant eggs, 
I was aware that, when near hatching, this length of time 
would not prove fatal to the chicks. I put the eggs in my 
basket, packed among grass, and in about seven hours they 
were under a sitting hen. Forty hours after, I had seven 
lively little ducklings, which I placed in a coop with a run in 
front. For several days I fed them on custard, and would 
have much liked to see them grow up. At that time, how- 
ever, I had, like the ducks, to migrate to the north and spend 
a few months at Dalnaspidal, near the county march between 
Perthshire and Inverness-shire. I therefore transferred the 
ducklings to the banks of the Esk, where pheasants were 
being reared, and every one of them grew to full size. They 
stayed in the river all winter, but when March came round 
they, impelled by the irresistible instinct of migration, departed 
and were not again seen. 

A few years after, Mr Lewis and I were fishing on Glad- 
house Reservoir. I cannot be certain of dates, but it was not 
long after the reservoir was made. As usual, we explored 
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the islands, and were delighted to find the nest of a tufted 


duck. We jumped to the conclusion that this was the result 


of our artificial hatching years before, but whether this was 
so or not it is impossible to say. The tufted duck is a 
winter visitor, constantly frequenting Duddingston Loch, and 
almost every sheet of water of any size. In severe winters 
they are sometimes hard pressed. I think it was in 1895 
that the late Mr Black sent for me to go up and see his 
ducks on the reservoir at Alnwick Hill. It was mostly 
frozen over, but a large number of the ducks in question 
had a small part kept open, and so tame were they, no 
doubt because of hunger, that they allowed us within twenty 
yards of them. I have seen them in the Braid Burn when 
Duddingston was frozen over. The tufted duck is of no 
value. It is not edible, at least I could not eat it, and I 
found that birds of prey did not care for it unless pressed by 
hunger. There is no object in preserving it. Great numbers 
come every winter, and they devour the food that would feed 
other birds more useful to man. I have dissected them, and 
have found they are partly vegetarians, though I discovered 
small shell-fish and other mollusca. I have known others 
rear tufted ducks, and many of the members will recollect 
about twenty-four or twenty-five years ago the late Mr 
Herbert exhibited to this Society a pair of birds he had 
reared. He had them pinioned in his garden, and the follow- 
ing year the birds showed no indication of nesting. Probably 
they do not breed till fully matured. 

Strange as it may appear, the above remarks apply also to 
the shelduck. It was on Eynhallow, an uninhabited island 
of the Orcadian archipelago, that I saw a lot of shel- 
drakes. I shot some fine specimens of the long-tailed duck, 
which I sent to the Museum. I did not manage, however, to 
get within range of a sheldrake, but at my request the factor 
on the estate sent me a clutch of eggs of the shelduck. I 
am not sure if they came from Eynhallow or Hoy, both 
islands belonging to the same proprietor. I sent them to a 
keeper to hatch and rear for an ornamental pond. 

I have seen both the pochard and the scaup stay all 
summer on Duddingston Loch, but they had the point of a 
wing injured by shot, and could only fly half the length of 
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the Loch, and so were unable to migrate to their northern 
nesting haunts. 

The mallard is the most common, and closely resembles the 
domestic species. It is strange that the domestic male bird 
is polygamous, while in the wild state it is monogamous. I[ 
have found the nest in all sorts of places, sometimes far from 
water. They are known to breed on trees twenty and thirty 
feet from the ground. About ten or twelve years ago a wild 
duck had its nest in the policies of Duddingston House. In 
an elm tree a large limb shot out horizontally from the trunk, 
about fourteen feet from the ground, below which was a cavity, 
where one would naturally expect owls or jackdaws to make 
their nests. Strange to say, a wild duck was observed to 
alight on the branch above the cavity, and with wonderful 
dexterity scramble down into it. Great interest was mani- 
fested by those who knew about it, and arrangements were 
being made to watch with the view of discovering by what 
process of ingenuity the young ducklings would be conveyed 
to the ground. It was visited by a number of gentlemen, 
including the late Dr Traquair of the Edinburgh Natural 
History Museum. The duck being no longer seen, it was 
concluded she had hatched and removed her young to a 
place of safety. Not being satisfied with this I examined . 
the tree carefully, and at once had my suspicions aroused by 
the bark being marked by the nails of boots. The tree had 
evidently been scaled. With the aid of a ladder I reached 
the nest, when I found my suspicions confirmed. Not a 
particle of shell was to be seen or anything to indicate that a 
nest had been there at all; and it at once became apparent 
that some one had ruthlessly carried off the eggs. I have 
frequently known of ducks nesting in trees, but either in a 
cleft where branches separate, or else by taking advantage of 
an old pigeon nest among the branches; but the case in 
question is the only one that has come under my observation 
where the nest was in a cavity little bigger than the bird 
herself. 

Many theories have been advanced as to how young ducks 
get down from a height, but speculation was set at rest by a 
nest being watched from a window at the Haining near 
Selkirk. The ducklings simply dropped to the ground, and 
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seemed none the worse of their fall, when they were quickly 
gathered together by the parent bird, and led to water near 
by. Ducklings when newly hatched are the most flexible 
and active creatures I know. A nest being cut over in a 
field of hay I had the eggs set beneath a hen in a coop. The 
first indication I had of them being hatched was on going to 
the coop one morning, when I saw one of the ducklings 
sitting on the top of it quite two feet from the ground. At 
Tulimet, in Perthshire, the keeper fed ducks all the year 
round at a pond near his house. Ducks which bred far 
away brought their young to the pond whenever they 
hatched. One, which was known by a mark, hatched 
between two and three miles off on the moor among the 
heather. In twenty-four hours she arrived at the pond 
with her progeny. 

The golden-eye is a very handsome bird. Large numbers 
frequent Duddingston Loch and many other sheets of water all 
over the country during the winter months. Females and . 
young birds are not very wide-awake, but an old drake is 
difficult of approach. He is three years old before he acquires 
full plumage and the spot on his cheek becomes pure white. 
I was anxious to procure an adult specimen for a collection, 
and many a journey I had to Duddingston before I succeeded. 
Fortune favoured me at last, and perhaps the way I managed 
to secure him may be here worth recalling. Going down by 
Prestonfield House, I got on to the bridge which spans the 
St Leonard’s railway, from whence a good view of the 
surface of the loch can be obtained. There are few finer 
sights in the environs of Edinburgh than this view of the 
loch, with its rugged background. A number of swans 
proudly swimming on the surface of the water add to the 
picturesqueness of the scene. Large numbers of coots and 
water-hens were swimming about in conscious security close 
to the shore, while out in the middle of the loch numbers of 
tufted ducks, pochards, scaup and golden-eye, filled up the 
picture. A fine old drake of the last mentioned attracted my 
attention, and I was anxious to secure him; they were so far 
from the land that this seemed wellnigh impossible. My 
walking about by the water’s edge made thera swim towards 
the opposite side, and when sufliciently near the bank I 
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stalked round behind the tall reeds at the west end, in the 
hope of getting within shot. On peering through the reeds 
I observed they were within easy distance of the shore, but 
unfortunately opposite the public park, where shooting is 
strictly prohibited. Getting within seventy or eighty yards 
of them, I looked past a ledge of rock and watched their 
movements with great interest. They were all bottom feeders, 
and were busily engaged, coming up occasionally for air. My 
attention was riveted on the adult golden-eye drake, and, 
observing that he stayed down sufficient time to enable me to 
cover the ground that intervened, I made up my mind to secure 
him, as he appeared to be a splendid specimen. In order to 
accomplish this, I must necessarily trespass on Government 
ground; and as the park-keeper’s house was close by, I was 
not exactly sure of the consequences. Knowing, however, 
that I could shoot over the loch from bank to bank, I 
resolved on running in the water close to the edge, and thus 
avoiding breaking the law by shooting in the King’s Park. 
Determined to act, I waited till the drake appeared above the 
water and again dived. Jumping to my feet, I quickly ran 
to a large stone opposite where he had disappeared. My 
sudden appearance naturally startled all the birds, causing the 
ducks at once to fly off; and the coots, half-flying, half- 
running on the water, speedily got ont of shot. Even the 
swans appeared to wonder what was up, as I ran floundering 
on among the stones, causing the water to splash over my 
head, till I arrived at the landmark referred to. By this time 
not a bird was within range, but in a few seconds the drake 
appeared within thirty yards, and getting sight of me, at once 
took wing, when it immediately dropped to shot. The 
retriever, swimming in, very soon secured it; and not feeling 
exactly comfortable within four feet of the shore, I hurried 
back to my own legitimate territory. Before I reached it the 
park-keeper arrived upon the scene, inquiring why I had 
trespassed on the park. I assured him I had not set foot on 
it; but not caring to argue the matter with him, I lost no 
time in moving off, proud of the splendid specimen I. had 
secured. 

The pochard is a beautiful bird. About March 10 a large 
number were on Duddingston Loch. They are winter visitors, 
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arriving generally in October and leaving in March. I have 
already referred to one remaining all summer, and Mr Morris 
records one shot in Orkney in the month of June. When a 
boy I shot one in a pond in Berwickshire. I was sitting in a 
clump of weeds by the side of the pond on a bright moonlight 
night, when it settled on the water within twenty yards of me, 
and I secured it. 

The scaup duck is also a winter visitor to the sea coast, but 
is not so often seen on inland waters. I have, however, 
frequently seen it on Duddingston Loch, especially at the 
period of migration. It is not a palatable bird for the table. 

The widgeon is seen in flocks arriving from the north in 
October, and returning in March. They are beautiful birds, 
and I have watched them with interest on grass at the side of 
a loch. Large numbers of them have been taken by decoys, 
and shot with punt guns. This bird is much esteemed for 
the table. 

The shoveller derives its name from the broad expansion of 
its bill towards the tip, not unlike a spoon; hence it some- 
times gets the name of spoon-bill. It is a winter visitor to 
Scotland, but is occasionally known to breed. Like most 
other migratory birds, they arrive in October and leave in 
March. 

The teal is the smallest of the duck tribe. They come south 
in autumn, and stay with us all through the winter. Though 
they mainly migrate, still a good many remain and breed. 

The mallard, teal, pintail, widgeon, and shoveller are, in my 
opinion, excellent birds for the table. They are all surface 
feeders, and, it may be noted, have soft tails. The golden-eye, 
tufted duck, pochard, and the scaup have hard, stiff tails and 
are bottom feeders. These do not make pleasant eating. The 
long-tailed duck rarely comes inland. 

Though somewhat of a digression from the subject in hand, 
I should like briefly to refer to two birds protected by the 
Midlothian County Council, namely, the peregrine and the 
merlin. Many will remember about the appointment of a 
Select Committee in 1873 to inquire into the advisability of 
extending the protection of a close season to certain wild 
birds not included in the Wild Birds’ Preservation Act of 
the previous year. The contradictory mass of evidence was 
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highly amusing. Some witnesses told the Committee that 
gamekeepers were ignorant and cruel; others believed in a 
state of things called ‘the balance of nature, with which 
man should never interfere. Our old President, Mr Scot 
Skirving, stated that “no bird on earth would be a nuisance 
if man had not interfered with them.” Then why, it may be 
asked, should the wolf, the fox, and the eagle, or any other 
bird or animal which had to be killed in the interests of 
sheep, be interfered with? Mr Angus, a Glasgow naturalist 
of my acquaintance, said that “ Nature, as a rule, if left to 
herself, will fairly preserve the balance.” But this would be 
the balance that existed before Man appeared. That will 
not do nowadays. We want grouse instead of hoodie-crows 
and hawks. A pair of peregrines, nesting on an inland grouse 
moor, reduces its value by hundreds of pounds. It is in 
spring, before grouse begin to nest, they do most damage, by 
breaking up the pairs. As some years ago I gave a paper 
at length on the peregrine, it would be superfluous to go over 
the same ground again. I shall therefore direct attention to 
the merlin. 

The merlin is a handsome little bird, but a notorious bird- 
murderer. A partridge is the largest bird I have ever seen 
it kill, but I know men who have witnessed it strike down a 
grouse. Only once have I seen it tackle a partridge, and 
that was the year before last. It is not, however, as a game- 
preserver but as a bird-preserver that I would destroy it. 
Fortunately it is not plentiful. Only once have I found its 
nest. It was on a heathery bank sloping down to a burn at 
Dalnacardoch. The young were nearly fledged, and it was 
a sad sight to see the remains of birds the parents had 
brought to satisfy the hungry nestlings. Never can I forget 
it. It was lucky for one of the parents I had not a gun, as 
it flew close past me with a lark in its talons. I could 
identify by the remains most of the victims, which included 
sandpipers, thrushes, water-ouzels, swallows, snipe, stone-chats, 
and—commonest of all—skylarks. Will any one justify such 
a murderer of our favourite birds ? 

The song of the skylark is so universally appreciated that 
every one will concur with old Izaak Walton when he said: 
“Q God! what happiness must Thou have prepared for Thy 
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saints in heaven, when Thou hast provided bad men with such 
enjoyments on earth.” 

I told the keeper about the merlin’s nest, and, shortly 
after, I saw the old birds and the four young nailed to a 
board near the kennel, and I could ‘not help thinking it was 
the best place for them. Think of the sufferings of other 
birds, of the young left to perish from cold and hunger in the 
nest, owing to their parents having become the victims of the 
merlins. Will any one call himself a bird-preserver, and yet 
say “Don’t kill the merlin’? I am a believer in the greatest 
good to the greatest number, and I have often thought of the 
happiness that would prevail among the feathered tribe on 
the banks of that lonely mountain burn when they became 
aware of their immunity from danger by the destruction of 
the hawks. 


[Specimens of stuffed birds were exhibited. ] 


XIL—WNOTES ON THE MICROFUNGI OF THE 
PORTH AREA. 


IL—PHYCOMYCETES AND USTILAGINEA. 
By Mr D. A. BOYD, Corresponpinc MEMBER. 
(Read April 22, 1914.1) 


In the following notes, an attempt will be made to gather 
together existing records of the occurrence of species of 
Phycomycetes and Ustilaginez in localities within the Forth 
Area, so far as these have come under the writer’s notice. 
Such records, however, are comparatively few in number 
when contrasted with those reported for the North-east and 
South-west regions of Scotland, So far as our own district 
is concerned, it is evident that much less attention has been 
devoted by local mycologists to the parasitic moulds, smuts, 
1 Revised, October 1915. 
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&c., than to the rusts, cup-fungi, and various other groups 
which seem generally to attract a larger share of popular 
study. 

As regards the published sources of information, various 
records for these and other cryptogams are to be found in 
the works of Dr Robert Kaye Greville (1794-1866). The 
district around Edinburgh is especially notable as having 
been the field wherein for many years he conducted his 
fruitful researches in cryptogamic botany. At an early 
period in his career Greville entered with enthusiasm into 
the study of the lower forms of plant life, undeterred by 
difficulties and discouragements which might well have ex- 
tinguished the zeal of a less ardent lover of nature. Besides 
possessing high natural gifts and uncommonly acute powers 
of accurate observation, he was a very skilful draughtsman 
who took delight in depicting the many interesting objects 
which came under his notice when engaged in the pursuit 
of his favourite studies. Even after the lapse of ninety 
years, the coloured plates contained in the six volumes of 
his ‘Scottish Cryptogamic Flora’ (1823-1828) can hardly 
be surpassed for beauty of execution and fidelity of detail. 
The results of his researches were more fully embodied in 
his well-known ‘Flora Edinensis, published in 1824, con- 
taining a veritable storehouse of valuable information, of 
which later writers on the subject have readily availed them- 
selves. Many of Greville’s records are referred to in the 
‘Flora Scotica, published in 1821 by Sir William Jackson 
Hooker. 

Additional notices of the occurrence of species of micro- 
fungi in the Forth Area are to be found in the Rev. John 
Stevenson’s ‘ Mycologia Scotica, issued in 1879, which affords 
a summary of existing information up to that period. A 
useful list of published works, and other sources of in- 
fermation relating to Scottish mycology, is contained in the 
introductory chapter of Stevenson’s book. Various “ Sup- 
plements to Mycologia Scotica” have also appeared in 
successive volumes of the ‘Scottish Naturalist.’ 

Reference must also be made to various valuable papers 
and lists of Scottish microfungi published by Professor James 
W. H, Trail, M.D., Aberdeen; and in particular (so far as the 
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present communication is concerned), to his “ Revision of 
Scottish Peronosporee,” contained in the ‘ Scottish Naturalist,’ 
New Series, vol. iii. (1887), pp. 77-86, and his “ Revision 
of the Ustilagineze of Scotland,” in the ‘Scottish Naturalist,’ 
New Series, vol. iv. pp. 367-371. 

A few additional records, derived from other sources, are 
now added, as well as others based on information obtained 
at excursions of our own Society, or due to observations made 
by the compiler himself, in the course of brief visits to local- 
ities within the Forth Area. 

Species not recorded for the Forth Area in the ‘ Mycologia 
Scotica’ or its Supplements, or in Professor Trail’s two re- 
visional lists above referred to, are denoted by an asterisk. 


PHYCOMYCETES. 


Mucorinex. 


Pilobolus erystallinus (Wigg.) Tode.—On horse and cow dung. 
**On horse-dung chiefly, early in the morning, or in very cool cloudy weather.” 
Grev., Fl. Ed., p. 448. 
Mucor mucedo Linn.—On decaying fruit, paste, &c. 
“Forth.” Stev., Myc. Scot., p. 290. 


M. caninus Pers.—On dog’s dung. 
<CHorthiistev.s lacs 


. stercoreus (Tode) Link.—On dung. 
“* Mucor stercorea. On dung of various animals in all seasons, but chiefly in the 
winter after much rain.” Grev., 1. ¢. 
Spinellus fusiger (Link) Van Tiegh.—On decaying agarics. 


Mucor fusiger. Stirling, Oct. 1891. Plowright, Ward, and Robertson. Annals 
of Scot. Nat. Hist., 1892, p. 62. 
Auchendinny Woods, 4th Oct. 1913. D. A. Boyd. 


Rhizopus nigricans Ehrenb.—On various decaying substances. 


scophora mucedo. n vari yutri neces, as br vegetables, frui 
We: h cedo, On various putrid substances, as bread, tables, fruit, 


&c. The whole year, common. Mr Parson.” Grev., l. c. 


Peronosporee. 1! 


Cystopus candidus (Pers.) Lév.—On various cruciferous plants, especi- 
ally Shepherd’s-purse (Capsella Bursa-pastoris). Very common. 

“* Uredo candida. On plants belonging to the Natural Order Cruciferz. ... 
Extremely common on Jhlaspi Bursa-Pastoris and EHrysimum officinale, 
Cochlearia armoracia, and different species and varieties of Brassica in 
gardens.” Grev., op. cit., p. 442. 


1 For notes on various species of Peronosporez, see ‘Transactions,’ Vol. VI. 
pp. 199-201. 
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*“Cystopus candidus, on Shepherd’s purse. WDavidson’s Mains, &c.” Prof. 
Alexander Dickson and J. Sadler. Trans. Bot. Soc. Ed., Vol. XII. p. 68, 


Auchendinny, 4th Oct. 1913. D. A. Boyd. 


Phytophthora infestans (Mont.) De Bary.—On living leaves of Potato, 
causing the well-known ‘ potato-disease.’ Very common. 
“Forth.” Stev., Myc. Scot., p. 275. 


*Plasmopara pusilla Schriét.—On living leaves of various species of 
Cranesbill (Geranium). Local. 


On G. pratense near Fushiebridge, 8th Oct. 1910. D. A. Boyd, Trans. Edinb. 
Field Nat. & Micr Soc., Vol. VI. p. 343. 
On @. sylvaticwm at Kilbryde, Dunblane, 9th June 1914. D. A. B. 


*P. nivea (Ung.) Schrét.—On living leaves of various species of Umbel- 
liferze. 


On Goutweed (gopodium Podagraria) at Stirling and near Dunblane, 9th June 
1914. D. A. B. 


*P. densa (Pers.) Schrét.—On living leaves of various species of Scrophu- 
larinee. 


On Yellow-Rattle (Rhinunthus Crista-galli) near Dunblane, 9th June 1914. 
De Ac BB: 


*Bremia lactucz Regel.—On living leaves of various species of Com- 
' posite. Frequent. 


On Groundsel (Senecio vulgaris) near Roslin, 10th Oct. 1908. D. A. B., Trans. 
Edinb, Field Nat. & Mier. Soc., Vol. VI. p. 150. 


*Percnospora Schleideni Unger.—On living plants of various species 
of Allium. Not common. 


“On onions near Edinburgh. W. G. Smith, from specimens sent by W. Suther- 
land. Gard. Chron., J6th Nov. 1888.” Trail, Scot. Nat., 1891, p. 32. 


*P. viciee (Berk.) De Bary.—On living leaves of various Vetches. 
On Bush Vetch (Vicia sepium) near Dunblane, 9th June 1914. D. A. B. 


*P. alsinearum Casp.—On various species of Caryophyllez. 


On Chickweed (S/ellaria mediu) near Fushiebridge, 8th Oct. 1910. D. A. B., 
Trans. Edinb. Field Nat. & Mier. Soc., Vol. VI. p. 343. 


P. effusa (Grev.) Rabh.—On various species of Chenopodiacex. Local. 


“* Botrytis effusa. On the under surface of living leaves of the common Spinach, 
in autumn. Foxhall, Captain Wauch. About Edinburgh, frequent.” Grev., 
Fl. Ed., p. 468. 


*P, affinis Rossm.—On living leaves of Fumitory. Not common. 
“On Fumaria officinalis at Milnathort.” Trail, Scot. Nat., 1891, p. 32. 


P. candida Fckl.—On living leaves of Primrose. Not common. 
“Forth.” Stev., Myc. Scot., p. 278. 


*P. alta Fckl.—On living leaves of Plantago major. Frequent. 


“Near Callander in autumn.” ‘Trail, Scot. Nat., 1888, p. 355. 
‘‘Near Dunfermline.” Trail, Scot. Nat., 1891, p. 32. 


P. parasitica (Pers.) De Bary.—On living plants of various species of 
Crucifere. Common. 
** Botrytis parasitica. On shepherd's purse (Thlaspi Bursa-pastoris), parasitic 
ou those parts which are attacked by Uredo candida. Spring and summer.” 
Grev., l. ¢. 
On Water-Cress (Nasturtium officinale) near Dunblane, 9th June 1914. D. A. B. 
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*P, ficarie Tul.—On living leaves of various species of Ranunculus. 
Common. 


On R. acris near Dunblane, 9th June 1914. D. A. B. 


*P, trifoliorum De Bary.—On living leaves of various species of Trefoil. 
Common. 


On Zigzag Clover (Trifolium medium) near Dunblane, 9th June 1914. D. A. B. 


*P, grisea (Ung.) De Bary.—On living leaves of various species of Speed- 
well ( Veronica). 
Common on Brooklime (V. Beccabunga) near Dunblane, 9th June1914. D. A. B. 


Chytridiez. 


*Synchytrium mercurialis (Lib.) FKckl.—Forming greenish warts on 
petioles and veins of leaves of Dog Mercury (Mercurialis perennis). 
Frequent. 


Kippenrait Glen, near Bridge of Allan, 9th June 1914. D. A. B. 


*3, anemones (DC.) Wor.—Forming violet or blackish warts on petioles, 
&c., of Wood Anemone (A. nemorosa). Not common. 


Kippenrait Glen, near Bridge of Allan, 9th June 1914. D. A. B, 


*§. endobioticum Percival.—On haulms and tubers of Potato, producing 
the ‘ Black Scab’ or ‘Wart Disease.’ 
The Board of Agriculture for Scotland report that the occurrence of this disease 


has been notified to them from all the counties bordering on the River and 
Firth of Forth, with the exception of Haddingtonshire. 


S. taraxaci De Bary.—On Dandelion (Yaraxacum officinale), distorting 
the leaves, and producing orange-red crust-like growths. Frequent. 


Near Dunblane and at Logie, 16th Sept. 1914. D. A. B. 


*8. stellarie Fckl.—On Chickweed (Stellaria media), forming crust-like 
growths on the stems, leaves, and sepals. Rather rare. 


Currie Glen, Fushiebridge, 8th Oct. 1910. D. A. B., Trans. Edinb. Field. Nat. 
& Mier. Soc., Vol. VI. p. 343. 


Protomycetee. 


Protomyces macrosporus Unger.—Very common on living petioles, 
&c., of Goutweed (Agopodium Podagraria), and less frequently on those 
of other species of Umbelliferee. 

‘** Forth.” Stev., Myc. Scot., p. 251. 


Raith (Kirkcaldy), 1st Oct. 1910; Fushiebridge, 8th Oct. 1910; Aberdour, 7th 
Oct. 1911; Roslin, 5th Oct. 1912; Auchendinny, 4th Oct. 1913; Dunblane, 
9th June 1914; Aberfoyle, 4th July 1914; Logie, 16th Sept. 1914. D. A.B. 


R. pachydermus Thiim.—On petioles of living leaves of Dandelion 
(Taraxacum officinale). Frequent. 
“Forth.” Trail, Scot. Nat., Vol. IV. (New Series), p. 372. 
Dunblane, 9th June 1914. D. A. B. 
Logie, 16th Sept. 1914. D. A. B. 


*P. bellidis Krieger.—On living leaves of Daisy (Bellis perennis). Rare. 


Near Kilmahog, Callander, Mar, 1913. D. A. B., Trans. Edinb. Field Nat. & 
Micr. Soc., Vol. VII. p. 25. 
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USTILAGINE. 


Ustilago longissima (Sow.) Tul.—On living leaves of various grasses. 
Not common. 
“On Gluceria aquatica ; Longannet Point beside the Forth, above Culross.” 
Trail, Scot. Nat., 1891, p. 32. 
U. segetum Ditm.—In the inflorescence of various cereals and grasses, 
destroying the ovary, and producing ‘ black smut.’ 


U. avene Jensen.—On Oats, producing ‘black smut.’ Very common, 


U. tritici Jensen.—On Wheat, producing ‘black smut.’ Very common. 


““Uredo segetum. Within the fructification and glumes of oats, wheat, rye, 
barley, and many grasses. Summer.” Grey., Fl. Edinb., p. 443. 


U. caricis (Pers.) Wint.—In the inflorescence of various species of Sedge. 
Not common. 
““Uredo urceolorum. On the fructification of several species of Carex, as 


precox, stellulata, and panicea. Summer; not very common.” 
Grev., 1. c. 


U. seabiosz (Sow.) Wint.—In anthers of Scabiosa arvensis and S. swecisa. 
Not common. 


““Uredo flosculorum. On Scabiosa arvensis. Summer. About Edinburgh.” 
Grev., l. c. 


U. violacea (Pers.) Wint.—In anthers of various species of Caryophyllez. 
Frequent. 


“Uredo antherarum. On various Caryophyllee. About Edinburgh on Lychnis 
dioica and Cerastium viscosum. Summer.” Grev., |. c. 


*U. Vaillantii Tul.—In anthers and less frequently in ovaries of various 
species of Liliaceze. 
On Chionodoza Lucilie in the Botanic Garden, Edinburgh, Mar. 1913. R. C. 
Davie, M.A., B.Sc., and Malcolm Wilson, D.Sc., F.L.S. Notes from the 
Royal Bot. Gard. Edinb., No. XXX VIII. (Sept. 1914) p. 227. 


Tilletia tritici (Bjerk.) Wint.—In ovaries of Wheat, producing ‘stinking 
smut’ or ‘ bunt.’ 


‘* Uredo caries. Within the grains of wheat; late in the summer and in the 
autumn corn-fields.” Grev., 1. ¢. 


Urocystis anemones (Pers.) Schrét.—On living leaves of Creeping 
Buttercup and Wood Anemone. Common. 

“TU. pompholygodes. On Ranunculus and Anemone. Summer. Forth.” Stev., 
Myc. Scot., p. 254. 

Roslin, 10th Oct. 1908. D. A. B., Traus. Edinb. Field Nat. & Micr. Soc., Vol. 
VI. p. 150. 

Raith, 1st Oct. 1910 ; Currie Glen, Fushiebridge, 8th Oct. 1910; Hopetoun, 30th 
Sept. 1911; Aberdour, 7th Oct. 1911. D. A. B. 


*Entyloma microsporum (Ung.) Schrét.—On living leaves of Creeping 
Buttercup. Frequent. 
Currie Glen, Fushiebridge, 8th Oct. 1910. D. A. B. 


*E. ranunculi (Bon.) Wint.—On living leaves of various species of 
Ranunculus. 


On Pilewort (R. Ficaria) in Kippenrait Glen, near Bridge of Allan, 9th June 
1914 D. A. B. 
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For comparison, it may be stated that the species of 
Phycomycetes referred to in the foregoing list number 31, 
and Ustilaginee 12, as compared with 51 Phycomycetes and 
29 Ustilagineze already recorded for the Clyde Area. It is 
therefore evident that much work in the investigation of these 
groups yet requires to be done before the list for the Forth 
Area can be regarded as even approximately complete. 


XIII— NOTES ON MICROFUNGI OBSERVED IN 
STIRLINGSHIRE AND PERTHSHIRE. 


By Mr D. A. BOYD, Corresponpine MEMBER. 
(Read March 24, 1915.) 


Durine the year 1914 brief visits were made by the writer 
to several localities within the Forth Area. On these occa- 
sions, so far as time permitted, a search was made for 
microfungi and a careful record kept of the species which 
could be satisfactorily determined. 

On 6th April, in the neighbourhood of Callander, observa- 
tions were made in the vicinity of the Hydropathic, as well 
as on the Trossachs road and in the Pass of Leny. On 9th 
June: the Dunblane district was visited, when numerous 
species were noted on the Kilbryde road, old Doune road, 
and on the way to Kippenrait Glen. On 4th July a visit 
was made to Aberfoyle and Loch Ard; and on 16th 
September to Stirling, Logie, Bridge of Allan, Kippenrait 
Glen, and Dunblane. As the Wharry Burn, which passes 
through Kippenrait Glen, forms the county boundary, the 
species observed on the Stirlingshire side have been denoted 
in the following list by the letter “S,”’ while those seen on 
the Perthshire side are denoted by the letter “ P.” 

Although the information obtained on these occasions was, 
of course, merely fragmentary, it may possess some interest as 
affording records of several species not previously reported for 
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the Forth Area, as well as additional localities for some of the 
more generally distributed forms. 

Among the microfungi noted were nine species of 
Phycomycetes additional to those referred to in my former 
paper read to the Society on 22nd April 1914. As an 
opportunity has since been afforded for revising that paper, 
particulars of the various records of Phycomycetes have 
been inserted therein, and are therefore not repeated in 
the following list. 

The species in other groups which now fall to be reported 
are as follows :— 


Uromyces valeriane Fckl.— As Uredo on Valerian in Kippenrait 
Glen (S). 

U. alchemillze Lév.—On Common Lady’s-mantle in Kippenrait Glen (S) 
and near Dunblane. 

Puccinia centauree D. C.—On Black Knapweed at Logie and Aberfoyle. 

P. obtegens Tul.—On Creeping Plume-thistle at Loch Ard and near 
Dunblane. 

P. egopodii Mart.—On Goutweed near Dunblane. 

P. pimpinellze Mart.—On Burnet Saxifrage near Dunblane. 

P. viole D. C.—As Aicidium on Wood Violet in Kippenrait Glen (S). 

P. poarum Niels.—As AXcidium on Coltsfoot at Logie and near Dunblane. 

Phragmidium fragariastri Schrét.—As Uredo on Barren Strawberry in 
Kippenrait Glen (S), and at Logie and Loch Ard. 

Coleosporium tussilaginis Tul.—On Coltsfoot near Bridge of Allan. 

Melampsora larici- caprearum Kleb.—As Uredo on Sallow- leaves in 
Kippenrait Glen (P). 

Pucciniastrum circeeze Speg.—As Uredo on Enchanter’s Nightshade in 
Kippenrait Glen (P). 

Taphrina aurea (Pers.) Fr.—On Poplar-leaves near Bridge of Allan. 

Exoascus alnitorquus (Tul.) Sadeb.—On Alder-leaves at Loch Ard. 

E. potentillee (Farl.) Sacc.—On Tormentil at Loch Ard. 

Leotia lubrica (Scop.) Pers.—On the ground in Kippenrait Glen (8). 

Micropodia grisella (Rehm.) Boud.— On dead fronds of Bracken in 
Trossachs road. 

Stegia ilicis Fr.—On fallen Holly-leaves at Loch Ard. 

Phyllactinia corylea (Pers.) Karst. — On Birch -leaves in Kippenrait 
Glen (S). 

Erysiphe umbelliferarum De Bary.—On Cow-parsnip at Logie. 

Asterina veronice (Lib.) Cke.—On Common Speedwell in Kippenrait 
Glen (S). 

Epichloe typhina (Pers.) Tul.—On living Grass-stems at Loch Ard. 

Cryptospora effusa (Fr.) Tul.—On dead bark of Alder in Pass of Leny. 

Lestadia faginea (Awd.) Cke. & Phil.—On fallen Beech- leaves in 
Trossachs road, 
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Spheerella rumicis (Desm.) Cke.—On Broad-leaved Dock at Loch Ard. 

Phyllosticta sambuci Desm.—On Elder at Logie. 

Ph. ulmi West.—On Elm near Bridge of Allan. 

Ph. mercurialis Desm.—On Dog Mercury at Logie. 

Ceuthospora phacidioides Grev.—On fallen Holly-leaves at Kilmahog. 

Septoria anemones Desm.—On Wood Anemone in Kippenrait Glen (8). 

S. gei Rob. & Desm.—On Water Avens in Pass of Leny. 

S. stachydis Rob. & Desm.— On Hedge Woundwort in Kippenrait 
Glen (8). 

8. scorodoniz Pass.—On Wood Sage at Loch Ard. New to Britain.! 

S. urticee Desm. & Rob.—On Common Nettle at Loch Ard. 

Phleospora aceris (Lib.) Sacc.—On Sycamore-leaves at Bridge of Allan. 

Melasmia acerina Lév.—On Sycamore-leaves at Logie. 

M. punctata Sacc. & Roum.—On Sycamore-leaves at Logie. 

Gloeosporium ribis Lib.—On Red Currant leaves at Bridge of Allan. 

Cryptosporium Nessii Corda.—On dead bark of Alder in Pass of Leny. 

Melanconium sphzroideum Link.—On dead twigs of Alder in Pass of 
Leny. 

Marssonia potentillz (Desm.) Sacc.—On Silver-weed at Logie. 

Ovularia obliqua (Cooke) Oud.—On Broad-leaved Dock at Logie, Dun- 
blane, and Aberfoyle. 

Ramularia montana Speg-—On Broad Smooth-leaved Willow-herb at 
Logie. 

R. taraxaci Karst.—On Dandelion at Logie. 

R. variabilis Fckl—On Foxglove in Trossachs road. 

R. ajugze Niessl.—On Bugle in Kippenrait Glen (8). 

R. pratensis Sacc.—On Sorrel at Logie. 

R. urticee Cés.—On Common Nettle at Logie. 

Cercospora mercurialis Pass—On Dog Mercury at Logie. 

Fusarium equisetorum Desm.—On dead Horsetail stems at Loch Ard. 


At the meeting of March 24 was also read a communication 
from Mr Wm. Wilson—“ Acclimatised Garden Plants.” 


1 See ‘Transactions of the British Mycological Society,’ vol. v. p. 159. 
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XIV.—THE STORY OF THE CONSTELLATIONS. 
By Me T. Co DAY, E.CS. 


(Read Oct. 27, 1915.) 


To the majority of people the position of the stars in the night 
sky is but little known. Dwellers in well lighted cities and 
large towns have but small opportunity of seeing the stars even 
on clear nights on account of the glare of electric or gas lamps 
used for illumination. If the information be sought in book 
or atlas, the charm of the study is lost unless the stars them- 
selves can be scanned to verify the work and reward the 
patient student. But in the country, on a clear moonless 
night, surely one good look at the starry firmament, with its 
glittering sparks of fire, the mysterious hazy patches that half 
elude the sight, scattered here and there, and the silvery path 
of the galaxy, must stimulate a desire in any thoughtful mind 
to know something of their meaning and what they have 
meant to past generations. 

The old saying, ‘Each one to his own taste,’ has a pro- 
found meaning. A man will follow the bent of his mind— 
a bent of mind often born with him. An interest in things 
astronomical is one of these. There are those who can gaze 
at the stars and never seem tired, born astronomers, who will 
get up at any hour of the night, if it looks like clearing, to 
spend a few hours at their favourite work quite indifferent to 
cold or other drawbacks. Dr Anderson of Edinburgh was 
one of these, and was handsomely rewarded for his energy on 
February 21, 1901, when be stule a march on all the great 
observatories by discovering the celebrated bright new star in 
the constellation Perseus. On the other hand, there are 
those—I hope their number may be few——-“ who canna 
. thole the stars.” 

There is really no difficulty in becoming acquainted with 
the groups or constellations of stars, if one is so minded, with- 
out being taught. Carlyle used to say, “ Why did not some- 
body teach me the constellations, and make me at home in 
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the starry heavens, which are always overhead and which I 
don’t half know to this day?” I remember well my old 
master in astronomy; it was a dilapidated celestial globe that 
no one cared for, and without a stand. Jannexed it, mounted 
it roughly, and found it a most efficient guide to the stars. 
And now to our theme: Of what use are the stars to man ? 
We know that their distance is so great that they can hardly 
be looked upon as influencing the earth in any material sense. 
They give a little light if the moon is absent and the sky 
happens to be free from clouds. We get a good answer from 
the Scriptures: “ Let there be lights in the expanse of the 
heavens to divide between the day and the night; and let them 
be for signs, and for seasons, and for days and years.” These 
words indicate with a wonderful prescience the most im- 
portant use that has been made by man of the heavenly 
bodies, including sun, moon, and stars. Without the aid of 
the stars but little progress could be made in accurately de- 
termining times and seasons, for they are our fixed reference 
points in the heavens by which the motions of the sun, moon, 
and planets can be determined with any requisite degree of 
accuracy. Though we know quite well, now, that all the 
stars have a proper motion of their own, the velocity of some 
indeed being quite astounding, yet so vast is their distance 
that even the lapse of centuries makes but slight alteration in 
their relative positions as viewed by us, and we call them the 
fixed stars. 

The study of the stars has reacted on man himself to his 
no small advantage. Problem after problem presented itself, 
and ways and means had to be devised for finding a solution. 
Many of these problems had no direct bearing on human 
affairs ; but there is in man a restless, resistless passion for 
knowledge for its own sake, the glory of fathoming the 
unknown, which is always urging him to raise if he can the 
veil which shrouds the mystery. His faculties have thus 
been stimulated in a high degree, as witness the inventions to 
improve vision and measurement, that marvel of modern 


science the spectroscope, not to mention the great science of 


mathematics so indispensable in all accurate astronomical 
work, but little relished by the many, of whom I am one. 
Fortunately one can go a long way without the higher 
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mathematics, which is a blessing; for a long training in that 
science tends to narrow the mind, and one becomes al- 
together too mathematical. 

It is said of a mathematician who once fell in love, that he 
dropped into poetry, and one of his pupils found the two first 
lines of a poem written on a piece of paper on his desk; they 
betrayed the profound mathematical tendency of his mind. 
The lines were these— 


The sun from his perpendicular height 
Cast his vertical beams on the sea. 


The boy added from his own non-mathematical standpoint the 
two following lines— 


And the fishes beginning to sweat, 
Said “ Hang it how hot it will be !” 


_ Early observations soon revealed that the sun, in the 
course of a year, follows a particular path among the stars 
from west to east. It was a long time before the exact 
length of the year was determined, and as a consequence 
great confusion arose with regard to the calendar and the 
seasons. Nowadays we have hit it more exactly and manage 
to neutralise the bad effect of the unstable fraction of a day 
over 365 for the year, by a method of give-and-take of an 
odd day at stated intervals. In order that the annual apparent 
path of the sun among the stars might be exactly ascertained, 
it was necessary to arrange the stars in and about that path 
into easily recognisable groups in each of which the brighter 
stars might have individual names. These groups are called 
constellations, and twelve of them adorn that belt round the 
celestial sphere called the Zodiac, the girdle of life, for with 
one exception, Libra, all the constellations are made to repre- 
sent some living creature. Besides the constellations found 
in the Zodiac many others were grouped and named. A total 
of 48 have come down to us from a hoary antiquity, and 
much speculation has arisen as to when, and where, and by 
whom these constellations were first named. Great difficulty 
attends the inquiry, and though no positive answer can be 
given, yet various important considerations have led many 
astronomers to form at least a probable solution. According 
VOL. VII, N 
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to Mr Maunder (‘ Astronomy without a Telescope’) there are 
four chief sources of information: first, tradition, and the evi- 
dence derived from folk-lore. This source is rapidly diminish- 
ing in value, but very considerable interest must attach to 
the thoughts and lore connected with the stars, possessed by 
isolated peoples and tribes of the earth. Then comes docu- 
mentary evidence, allusions in classical writers and in the 
astronomical records of China and India. The third source 
is the evidence yielded by monuments and tablets unearthed 
in Egypt, and more particularly in the valley of the Euphrates. 
Very much may be hoped for here. According to Mr Maunder 
in his book, ‘Astronomy without a Telescope, “Mr Robert 
Brown, jun., in particular, has followed up this subject for 
many years with the greatest industry, and has traced back 
many of the constellations beyond the Greeks from whom we 
received them, and the Semitic Babylonians, to whom the 
Greeks were in their turn indebted for them, to those 
Turanian peoples who inhabited Mesopotamia before the 
Semitic invasion, the Akkadians and Sumerians.” The con- 
ventional figures delineating the constellations have themselves 
come down to us with but little alteration in their outline, 
as may be seen on a sculptured marble globe which was dis- 
covered at Rome; it is the oldest known representation of 
the heavens, and is believed to be an exact copy of the 
celebrated sphere of Eudoxus, who flourished about 380 B.c., 
and derived much of his astronomical knowledge from the 
Egyptians. The fourth and last source of information con- 
cerning the antiquity of the constellatious is afforded by the 
constellation groups themselves. This internal evidence is 
very limited, but perhaps the most valuable of all, and can be 
used as a check on assertions or theories based upon the 
information gathered from a study of the first three sources. 
Mr Maunder says: “The chief interest of the evidence 
afforded by the last-named source is the light which it gives 
as to the time and place when the constellations were devised, 
and the reasons, it supplies for concluding that they were 
designed for the most part on a deliberate plan. 

“Tt is sufficiently well known to every one that 48 of the 
constellations come down from extremely ancient times, The 
places of the principal stars are given in ‘ Almagest,’ Ptolemy’s 
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great catalogue, date about 137 a. This was a revision of 
the catalogue of Hipparchus, date about 140 B.c. There is 
also a very full description of the constellations in the poem 
of Aratus of Soli, the ‘ Phenomena,’ date about 280 B.c., which 
was a versification of an astronomical work of Eudoxus, 
date about 370 B.c.” 

This is the poem from which St Paul made a quotation 
when, preaching on Mars Hill to the men of Athens, he 
said, “ For in Him we live and move, and have our being; as 
certain also of your own poets have said, For we are also His 
offspring.” 

The poem of Aratus, translated, begins thus :— 

**'To God above we dedicate our song ; 
To leave Him unadored we never dare ; 
For He is present in each busy throng, 
In every solemn gathering He is there. 
The sea is His; and His each crowded port ; 


In every place our need of Him we feel ; 
For we His offspring are.” 


“The 48 constellations, therefore, have a clearly recorded 
history of about 2300 years. But their origin can, by 
inference, be pushed back to a far earlier date. The poem of 
Aratus contains clear internal proof that it was not based on 
actual observations made in Greece by either Aratus or 
Eudoxus, but upon a description of the heavens made quite 
1500 years earlier. This has been inferred from the refer- 
ences to the places of the equator and tropical circles, and of 
the rising and setting of stars. 

“ But their origin can be pushed back further still. If the 
old 48 constellations are plotted down on a globe, it is at once 
perceived that they leave a large portion of the sky uncovered. 
The reason for this is obvious. The stars not included in the 
48 constellations did not rise above the horizon of the place 
where their designers lived, and therefore they did not see 
them, and could not include them in their scheme. The 
centre of this void space must have been the celestial South 
pole of that date, and its radius gives, approximately, the 
latitude of the place. This was, roughly speaking, North 
lat. 38°, and the date not very far short of 3000 B.c.; say 
2800 B.c. For precession has carried round ‘the first point 
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of Aries,” as we now call it, the point where the sun is at 
the spring equinox, some 66°, corresponding to 4730 years, 
since the celestial South pole was in the centre of that un- 
mapped space.” 

The phrase ‘ Precession of the Equinox’ sounds deeply 
scientific, and though the phenomenon might be difficult to 
explain readily by means of diagrams, I think it can be easily 
demonstrated by the use of a small terrestrial globe. A spin- 
ning body like the earth or a top tends to keep its axis in a 
definite position in space, and, if no external forces are inter- 
fering, the axis of spinning will keep parallel to itself however 
the earth or the top are moved bodily about. When a top is 
spinning in a perfectly steady manner on an upright axis, if 
we apply any disturbing force, the top is not upset, but its 
axis is moved from the perpendicular and turns round and 
round at a definite angle and according to definite laws; this 
is precession. The earth is like the spinning top, and if it 
were a perfect sphere its axis would always preserve one 
definite position in space. As we all know, however, the 
diameter of the earth at its equator is greater than that at 
the poles, but if the axis were at right angles to the plane of 
the ecliptic its position would still remain undisturbed ; but 
because the axis of the earth is inclined 23° 28’ from the 
vertical, then the pull of the sun and the moon on the 
equatorial protuberance of the earth tends to bring the axis 
to an upright position; but because the earth is a spinning 
body the effect of the pulling force merely results in causing 
the earth’s axis to precess in the same manner as the disturbed 
spinning top, and, moreover, because the disturbing force is 
practically constant, precession is always going on. In con- 
sequence of this movement of the earth’s axis round the axis 
of the ecliptic it follows that it must be successively pointing 
to a different part of the heavens, and that in time the pole 
star will recede from its present position and be replaced by 
other stars which happen to lie near the circle of motion. . In 
about 26,000 years this circuit is accomplished, and meantime 
the latitude and longitude of the stars in the celestial sphere 
are constantly changing. But the apparent path of the sun 
among the stars remains unchanged. The point where the 
celestial equator cuts the plane of the ecliptic must, therefore, 
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be always shifting more and more to the west, and gradually 
travel through all the sigus of the Zodiac. This is what is 
meant by the precession of the equinoxes. The effect of 
precession in altering the latitude and longitude of the stars 
is, of course, a slow process, but, as mentioned before, in the 
course of the 4700 years the position of the South pole has 
been shifted through 66°, and many of those stars which 
were invisible to the designers of the constellations can now 
be seen. The longitude of the place of origin is not directly 
indicated, but it is surmised that the presence of the lion 
and the bear among the constellations, and the absence of 
such forms as the elephant, the camel, or the tiger, would 
exclude India towards the east and Europe towards the west. 
These considerations, taken with the latitude already found, 
confine the search to Asia Minor and Armenia, probably near 
the head of the Euphrates valley. 

“This date of 4700 years ago, or 2800 B.c., brings out 
some interesting relations. The constellation figures were all 
arranged so as to be either upright or recumbent when on the 
meridian; they were not inclined to it. Then the twelve 
signs of the Zodiac were symmetrically divided by the colures, 
and the four main points of the sun’s progress during the year 
were marked by the close proximity of a bright star, in each 
case indicating the commencement of the different seasons: 
For Spring, ‘ Aldebaran’ in the Bull; for Summer, ‘ Regulus’ 
in the Lion; for Autumn, ‘ Antares’ in the Scorpion; and for 
Winter, ‘ Fomalhaut’ in the Southern Fish, in the neighbour- 
hood of the Water Pourer. These four stars have come down 
to us with the name of the ‘ Royal Stars, probably on this 
account.” 

Ptolemy, the great Alexandrian astronomer, makes Aries 
the Ram the first constellation in the Zodiac; it was so in his 
days, but the Bull was the original leader as is known from 
a variety of traditions. There is an interesting passage in 
the Georgics of Virgil where he says of a time that was 
already ancient: “The bright Bull opens the year with his 
golden horns.” Even apart from tradition which happens 
to be clear -on this point, the constellations were designed 
long before the spring equinox entered Aries. Moreover, 
as far as the figures allow of the indication, that is in nine 
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cases out of twelve, all the ascending signs of the Zodiac 
faced towards the east, all the descending towards the west. 
This arrangement suggests that the signs of the Zodiac 
at least, and probably the remainder of the 48, were 
mapped out at one time and in one place.’ The people who 
did this work must have been already fairly advanced in 
astronomy ; the ecliptic or apparent path of the sun during the 
year was well known to them. The supreme importance 
of the ecliptic in the astronomy of these unknown people 
is evident, because the twelve signs by which they marked 
it have come down to us by uumerous independent paths. 
Egypt, Arabia, Babylon, Persia, and India, alike show us 
practically the same twelve designs. ‘A further note is 
supplied by the care with which the pole of the ecliptic 
is marked by the folds of the Dragon. The pole of the 
ecliptic is the point in the heavens furthest removed from 
the path of the sun, the lord of light. Here there is fixed 
the fabled creature which stands for darkness, cold, eclipse, 
and night, and with these evil and death.” 

The twelve signs of the Zodiac are so well known that 
it is hardly necessary to mention them in detail. Their 
names and order can be readily learned by the following 
lines :— 

The Ram, the Bull, the Heavenly Twins, 
And next the Crab, the Lion shines, 

The Virgin and the Scales ; 
The Scorpion, Archer, and the Goat, 


The Man that pours the water out, 
The Fish with glittering scales. 


On an examination of the star groups represented by the 
above twelve forms, only four are found whose outlines 
suggest a resemblance to the originals. These are the Bull, 
the Twins, the Lion, and the Scorpion. ‘The remainder are 


nearly hopeless, and might have been made to represent any- 


thing else. This in itself shows an evident design in im- 
posing the particular forms, adopted so long ago, upon the 
star groups of the Zodiac. As to their real meaning number- 
less theories have been advanced, and I do not propose to 
enter upon a discussion of any of them, but would refer 
inquirers to the extremely interesting suggestions in Mr 
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Wm. Peck’s ‘ Hand-Book and Atlas of Astronomy.’ Mr Peck 
proposes an Eeyptian source for the constellation figures, and 
his theory is worked out with great ingenuity. Mr W. E. 
Maunder’s ‘ Astronomy without a Telescope, and his ‘ Astro- 
nomy of the Bible,’ contain a great deal of most valuable 
information. I must express my indebtedness to Mr 
Maunder’s works, from which I have drawn largely for 
the information in this paper. Mr Peck has himself kindly 
allowed me to make use of several of the plates in his work 
above referred to. Mr Maunder says— 

“Though the constellations were designed and mapped out 
by astronomers, astronomical convenience was not observed. 
Six obvious rules should have been followed. 1. The con- 
stellations should have been roughly of equal size. 2. They 
should have conformed as far as possible to the natural con- 
figuration of the stars. 3. They should have been compact, 
not sprawling and irregular. 4. The forms should have been 
distinctive, without repetition. 5, They should not inter- 
mingle. 6. They should have covered the whole visible sky. 
All these rules, except the second, are violated persistently. 
Ursa Major and Argo, for instance, occupy very large spaces. 
Hydra sprawls across 100° of longitude. Of the 48 figures, 
which may be reckoned as increased to 54 by subordinate 
figures, 38 are the repetitions, more or less frequent, of 
eleven forms. There are 10 men, 4 women, 2 centaurs, 
4 fishes, 4 serpentine monsters, 2 goats, 2 bears, 2 crowns, 
2 streams, 2 dogs, and four birds including 2 eagles. Whilst 
of intermingled constellations we have Ophiuchus sharing the 
same stars as Hercules for his head, his foot plunged right 
into the head of the Scorpion, and his body inextricably 
mixed up with the coils of the Serpent. In general, the 
natural configuration of the stars gives us no clue whatever to 
the origin of the constellation figures.” 

A peculiar use, however, has been made of the constella- 
tion figures, and of the wandering in and out of the signs of 
the Zodiac by the Sun, Moon, and the Planets. The pseudo- 
science of astrology, which had its basis in astronomical 
observations, and its origin in the worship of the heavenly 
bodies, was adopted by a crafty priesthood as a means of 
reading future events. The planets and the constellations 
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had each of them either beneficial or malign influences, and 
by noting the aspect of the heavens at the stated time, it was. 
supposed possible to give a definite answer to the question 
proposed. It is easy to see that practices of this kind give 
a ready opening for fraudulent imposition. Superstition is. 
rampant throughout the whole scheme, but a curious circum- 
stance is that those who practised astrology to the delusion of 
others were very often themselves quite as much deluded, 
and professed unbounded confidence in their art. To what 
extent this curious and superstitious art has continued even 
to these days, is witnessed by the numbers of astrological 
almanacs which yearly issue from the press and find a very 
ready sale. 


[Lantern-slides were used showing the principal stars of 
some of the constellations and indicating how to distinguish 
them. | 


FUNGUS FORAYS (1915). 
By Mr A. B. STEELE. 


THE first of these excursions was on October 2, to Arniston, 
where the following fungi were obtained :— 


Clitocybe laccata (Scop.). 
9? PP) 
(Vaill.). 
. fragrans (Sow.). 
‘, clavipes (Pers.). 

‘a maxima (Fr.). 
Mycena pura (Pers.). 

»  galericulata (Fr.). 

»,  acicula (Scheeff.). 

»  Sanguinolenta (A. & 8.). 
Psilocybe semilanceata (Fr.). 
Stropharia semiglobata (Fr.). 

4 zeruginosa (Curt.). 
Panzolus separatus (Linn.). 


Naucoria semiorbicularis (Bull.). 


Hygrophorus virgineus (Fr.). 
i hypothejus (Fr.). 


var. amethystina 


Coprinus atramentarius (Fr.). 
fe micaceus (Fr.). 
“) plicatilis (Fr.). 
Hygrophorus puniceus (Fr.). 
nas coccineus (Fr.). 
Lactarius subdulcis (Fr.). 
9 blennius (Fr.). 
7 rufus (Fr.). 
Russula cyanoxantha (Fr.). 
»»  ochroleuca (Fr.). 
»  fellea (Fr.). 
Marasmius peronatus (Fr.). 
a graminum (B. & 
Bre); 
Polyporus vulgaris (Fr.). 
A. annosus (Fr.). 
ss squamiosus (Fr.). 
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Hydnum repandum (Linn.). 
Stereum purpureum (Pers.). 
* hirsutum (Pers.). 

Scleroderma vulgare (Fr.). 

Lycoperdon pyriforme (Fr.). 
i" gemmatum (Fr.). 

Clavaria rugosa (Bull.). 


On October 9, at Dryden, were 


Armillaria mellea (Fr.). 
Collybia fusipes (Bull.). 
radicatus (Rehl.). 
grammopodium 
(Bull.). 
terreum (Scheeff.). 


” 
Tricholoma 


” 


+P) 


Clitocybe laccata (Scop.). 

Mycena polygramma (FYr.). 
»  galericulata (Fr.). 

Omphalia fibula (Bull.). 

3 umbellifera (Fr.). 
Flammula carbonaria (FY.). 
Hypholoma sublateritium 

(Scheeff.). 
- fasciculare (Fr.). 
e appendiculatum 
(Bull). 
Cortinarius violaceus (FY.). 
i cyanopus (Fr.). 


3 calochrous (Fr.). 


purpurascens (Fr.). 


Sopher semiglobata (Fr.). 


albobrunneum (Pers.). 
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Chlorosplenium ruginosum 
(Cider). 
Nectria cinnabarina (Fr.). 
Dacrymyces deliquescens (Nees). 
99 stillatus (Pers.). 
Xylaria hypoxylon (Grev.). 
Lycogala epidendron (Fr.). 


found >—— 


Hygrophorus virgineus (Fr.). 
Lactarius insulsus (Fr.). 
Russula nigricans (Bull.). 

“4 cyanoxantha (Scheff. ). 

x integra (Fr.). 

a ochroleuca (Fr.). 
Marasmius peronatus (Fr.). 
Coprinus micaceus (FYr.). 
Polyporus versicolor (Fr.). 
vulgaris (Fr.). 
sulphureus (Fr.). 

9 annosus (Fr.). 
Hydnum repandum (Linn.). 
Stereum hirsutum (Pers.). 

‘5 sanguinolentum (Fr.). 
Clavaria cinerea (Bull.). 
Corticium giganteum (Fr.). 
Lycoperdon gemmatum (Fr.). 
Bovista plumbea (Pers.). 
Phallus impudicus (Linn.). 
Xylaria hypoxylon (Grev.). 
Nectria cinnabarina (Fr.). 
Dacrymyces stillatus (Fr.). 
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In {Hemortam. 


MeeeeAschivald Howat) B.A. B14, who died in June 1905" 
took an active part in the work of the Society. He was 
Vice-President (1898-1901) and President (1901- 


1904). 
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EXHIBITS IN NATURAL HISTORY. 


By Mr John J. McBeath— 
Specimens of Vein Agates and Associated Minerals of 
Blackford Hill. 
Crystalline Quartz. 
Crystalline Calcite in Coal. 


A Wasp’s Nest found in Mull—(Mr A. B. Steele). 


ANNUAL BUSINESS MEETING. 


Tue Annual Business Meeting of the Society was held in the 
Hall, 20 George Street, on Wednesday, October 27, 1915— 
Mr Rupert Smith, President, in the chair. 

The Honorary Secretary read his report :— 

“ Along with other societies we have been passing through 
a very trying period on account of the War. It must be ac- 
knowledged, however, that our members have been considerate, 
very few having resigned. 

“There were five indoor meetings last winter, with a fair 
attendance; and there were twenty-one excursions during the 
summer, with an average attendance of 22. No facilities 
were given by the railway companies, which in some measure 
accounts for the low average. The Excursions (1915) were as 


follows :— 
April 10. Blackford Hill. 
1 17. Bilston Burn. 
n 24. Hailes Quarry. 


. Macbie Hill. 

. Currie Glen. 

. Arniston. 

. Brunstane Castle. 
. Lymphoy. 

. Fairslacks, 

. Ravelston. 

. Balerno. 

. Niddrie House Gardens, 
. Polton to Roslin. 
. Duddingston. 

. Inch Gardens. 
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July 3. Ratho. 

n 1%, Hermitage. 

" 10. Fala. 

» 17, Prestonhall to Ormiston. 
Oct. 2. Arniston. 

" Sh Dryden. 


“ The members at this date number 208, a decrease of two. 
Fourteen members joined during the summer, but we lost 
sixteen by death and resignations. 

“Our obituary notice this year is again large. We have 
lost Mr Archibald Hewat, one of our past presidents; and 
also Mr John Edward, Mr Thomas Kerr, Mr A. Dalrymple 
Macpherson, Mr John Muir, Mr W. J. Pierce, and Mr A. B. 
Thomson. 

“T have to record a generous gift by Mrs Watson, consist- 
ing of the late Dr Watson’s books on Natural History. These 
number about 130, and will be of the utmost value to the 
members, a good many of them being expensive books of 
reference.” 

The Honorary Treasurer then submitted his Statement of 
Income and Expenditure for the past year, showing a balance 
of £29, 5s. 7d. 

The report of Mr W. C. Crawford, delegate to the British 
Association, was also read. 

The following is a list of Office-bearers ie Councillors 
elected for Session 1915-1916, new appointments being 
shown by italics :— 

President—Rupert Smith. 

Vice-Presidents—James Fraser, James Buncle, Dr W. G. 
Aitchison Robertson. 

Secretary—Allan A. Pinkerton. 

Treasurer—John C. Douglas. 

Editor of ‘ Transactions "—James B. Stewart, M.A. 

Auditors—R. C. Millar, C.A., and Charles Campbell. 

Councillors—Miss Purdie, Miss Dickie, Andrew Temple- 
man, John J. M‘Beath, Miss H. W. Graham, Miss Isa H. 
Martin, M.A., David E. Young, Dr A. L. Pearson, Miss 
Christina G. Sutherland, Miss Margaret Jenkins, J. P. Duncan, 
William Aitken. 
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